U.S. DEPARTMENT OF COMMERCE 


Patent and Trademark Office 


PATENT, 20 


FILES 


TELECOMMUNICATIONS 


PATEN 
brRorites 


TELECOMMUNICATIONS 


a 1984 publication from the -— 


OFFICE OF TECHNOLOGY 
ASSESSMENT AND FORECAST 


U.S. DEPARTMENT OF COMMERCE 


Malcolm Baldrige , Secretary 
ent OF Con 
g 


Eh, 


na * 
ys 
<a 


Patent and Trademark Office 
Gerald J. Mossinghoff, Commissioner 


My s 
& 
40, A 30°” 


States oF © 
Office of Technology Assessment and Forecast 
John F. Terapane, Director 


For sale by the Superintendent of Documents, U.S. Government Printing Office 
Washington, D.C. 20402 


PATENT PROFILES: TELECOMMUNICATIONS 


TABLE OF CONTENTS 


LIST OF TABLES 

LIST OF FIGURES 

INTRODUCTION 

EXPLANATION OF DATA AND FORMAT 


ANALYSIS OF U.S. PATENT ACTIVITY IN TELECOMMUNICATIONS 


1.0 PATENT PROFILES — TELEPHONY 
1.1 SUBSCRIBER AND SUBSTATION EQUIPMENT INCLUDING 
KEY TELEPHONE SYSTEMS 
1.2 CENTRAL OFFICE EQUIPMENT, SWITCHING SYSTEMS, 
REPEATERS, AND TESTING SYSTEMS AND DEVICES 


2.0 PATENT PROFILES — LIGHT WAVE COMMUNICATIONS 
2-1 LIGHT WAVE AND MULTIPLEXED LIGHT WAVE 
COMMUNICATION PER SE 
2.2 LIGHT TRANSMITTING FIBER, WAVEGUIDE, OR ROD 
2.3 LASER LIGHT SOURCES AND DETECTORS 


3.0 PATENT PROFILES — MULTIPLEX COMMUNICATIONS 
(EXCLUDING LIGHT WAVE) 

3.1 FREQUENCY DIVISION MULTIPLEXING (FDM) 

3.2 TIME DIVISION MULTIPLEXING (TDM), INCLUDING 
COMBINED FDM/TDM 

3.3 BINAURAL AND STEREOPHONIC SYSTEMS 

3.4 OTHER MULTIPLEXING METHODS, DUPLEX, DIPLEX, 
AND TESTING 


4.0 PATENT PROFILES — ANALOG CARRIER WAVE COMMUNICATIONS 
4.1 TRANSMITTER CIRCUITS AND SYSTEMS 


4.2 RECEIVER OR FREQUENCY CONVERTOR CIRCUITS AND 
SYSTEMS 


4.3 OTHER SYSTEMS 


5.0 PATENT PROFILES — DIGITAL AND PULSE COMMUNICATIONS 

5.1 TRANSMITTERS INCLUDING DIGITAL MODULATORS AND 
TRANSCEIVERS 

5.2 RECEIVERS INCLUDING DEMODULATORS, REPEATERS 
AND EQUALIZERS 

5.3 PARTICULAR MODULATION TECHNIQUES, SYSTEMS 
USING ALTERNATING OR PULSATING CURRENT, 
SECRET COMMUNICATION AND MULTILEVEL SYSTEMS 

5.4 ERROR CHECKING AND CORRECTION INCLUDING 
TESTING AND SYNCHRONIZATION 

5.5 CODE CONVERSION 


Lili 


6.0 PATENT PROFILES — TELEVISION AND FACSIMILE 
6.1 NATURAL AND PSEUDO COLOR TELEVISION 
6.2 TELEVISION CIRCUITS AND SYSTEMS NOT LIMITED TO 


COLOR APPLICATIONS 
6.3 FACSIMILE OR PICTORIAL COMMUNICATION SYSTEMS 


7.0 PATENT PROFILE — TELEMETRY 
APPENDIX A — EXPLANATORY NOTES AND DATA TABLES 


PUBLICATIONS BY THE OFFICE OF TECHNOLOGY 


APPENDIX B - 
ASSESSMENT AND FORECAST 
APPENDIX C — PROGRAMS AND SERVICES OF THE OFFICE OF 
TECHNOLOGY ASSESSMENT AND FORECAST 
APPENDIX D — ACKNOWLEDGMENTS 


iv 


261 


Table 


1 


LIST OF TABLES 


Telecommunications vs. All Technologies: Comparison 
of Activity Summaries, 1981-1983 


Most Active States in Telecommunications Patenting, 
1963-1983 


Top Four Organizations Patenting in Major Areas of 
Telecommunications, 1969-1983 


Distribution of Telecommunications Patents Owned by 
Organizations, 1969-1983 


U.S. Patent Activity in Telecommunications by Year of 
Patent Grant, 1963-1983 


U.S. Patent Activity in Telecommunications by Year of 
Patented Application, 1970-1980 


U.S. Patent Activity in Telecommunications as a 
Percentage of Activity in All Technologies by 
Year of Patented Application, 1970-1980 


U.S. Telecommunications Patents Granted to Residents 
of Japan, West Germany, the United Kingdom, and 
France, 1963-1983 


Countries of Origin of U.S. Patents in Seven Areas of 
Telecommunications, 1971-1973 vs. 1981-1983 


How to Order OTAF Publications 


23 


24 


25 


248 


248 


249 


249 


250 


255 


Figure 


LIST OF FIGURES 


U.S. Patent Activity in Telecommunications, 
by Year of Patent Grant, 1963-1983 


U.S. Patent Activity in Telecommunications, by 
Year of Patented Application, 1970-1980 


U.S. Telecommunications Patents Granted to Residents 
of Foreign Countries, 1980-1983 


U.S. Telecommunications Patents Granted to Residents 
of Japan, West Germany, United Kingdom, and France, 
1963-1983 


Comparison of Patent Activity in Major Areas of 
Telecommunications, 1981-1983 


Countries of Origin of U.S. Patents in Seven Areas 
of Telecommunications, 1971-1973 vs. 1981-1983 


vi 


INTRODUCTION 


Telecommunications is a large and growing industry in the United States. 
It is also a technology of high and increasing patent activity. Since 
1963, the U.S. Patent and Trademark Office (PTO) has granted more than 
48,000 U.S. patents disclosing Telecommunications technology. Each of 
these patents discloses one or more new and useful technological develop- 
ments. Additionally, each discloses important characteristics of those 
developments, such as origin and ownership. This information can be used 
to assess the status and trends in this important technology. This pub- 
lication examines Telecommunications activity and trends using data 
derived from Telecommunications patents granted since 1963. 


Scope and Format of this Publication 


Telecommunications patents included in this publication are those which 
disclose the transmission of information over a distance using electric 
ity or electromagnetic waves. This broad technology is divided into 
seven major technology areas: 


Telephony 

Light Wave Communications 

Multiplex Communications (Excluding Light Wave) 
Analog Carrier Wave Communications 

Digital and Pulse Communications 

Television and Facsimile 

Telemetry. 


With the exception of Telemetry, each of these major areas is further 
subdivided. In total, 20 subdivisions are included. 


The publication begins with an explanation of data, followed by a general 
analysis of U.S. patent activity in Telecommunications. The analysis 
summarizes, for Telecommunications as a whole and for each major area, 
patenting levels, patenting trends, origin and ownership characteris— 
tics. Following the analysis are in-depth profiles of each major area 
and subdivision of Telecommunications technology. These profiles show 
more detailed U.S. patent activity trends, present information about the 
origin and ownership of the patents, and include sample patents for each 
subdivision. 


The report concludes with four Appendices. Appendix A contains explana- 
tory notes and source data used in the general analysis. Appendix B 
describes publications of the Office of Technology Assessment and Fore- 
cast (OTAF). Appendix C describes the OTAF program and OTAF services 
available to the public. Appendix D identifies the principal contribu- 
tors to this publication. 


Additional Patent Data Available on Microfiche 
A microfiche supplement to this publication contains the patent numbers 


of all patents included in this report, organized by technology area. 
Titles are given for all patents granted since 1969. Organizations 


which are assigned patents are listed alphabetically, showing their pat— 
ent numbers and titles. Other patents are grouped by name of inventor or 
individual assignee. For unassigned patents, the full address of each 
inventor is included. These microfiche are available from the National 
Technical Information Service (NTIS). See Appendix B for ordering infor- 


mation. 


Using Patent Data 


U.S. patents are an important source of information for assessing techno- 
logical developments. Most significant developments are the subject of, 
or at least described in, the patent literature. Moreover, about 80% of 
the technology disclosed in U.S. patents is not disclosed in the nonpat- 
ent literature.* Finally, the value of patent data is enhanced by the 
rarity of quantitative technological indicators in time series going back 
to the very beginnings of the United States. Patents, perhaps, are the 


only such indicator. 


Individual patents disclose substantial technical information. Collec- 
tively, patents also provide statistical information which can be used to 
assess and analyze technology trends. The advent of computerized data 
bases has made patent data more available to those who might want to use 


them. 


In using patent data, however, certain characteristics of the data need 
to be considered. One of these is the variance between patents in im- 
portance and degree of invention. Another is the propensity to patent 
versus the propensity to seek alternative means of protection, such as 
lead time in the market place, copyrights and trade secrets. These fac- 
tors, and others which may vary over time, within an industry and among 
industries, may well affect the use of, or conclusions drawn from, patent 


statistics. 


Nevertheless, each patent represents to some degree a new piece of tech- 
nology and some quantum of technological activity. Patent statistics, 
though imperfect, remain one of the best measures of the “who, what and 
where” of new technologies and technological activity. 


Patents Included in the Profiles 


Patent activity profiles are generated by first identifying key Patent 
and Trademark Office classifications, i.e., those entirely or substan- 
tially pertinent to the technology of interest. All the patents in these 
classifications are then included in the profile. This procedure re- 
sults, in most cases, in the inclusion of the majority of patents rele- 
vant to the technology and few, if any, patents which are not relevant. 


* See the Eighth Report of the Office of Technology Assessment and Fore- 
cast, December 1977, pgs. 23-37. 


EXPLANATION OF DATA AND FORMAT 


Profiles of the patent activity in Telecommunications begin on page 27. 
The major technology areas of Telecommunications, with the exception of 
Telemetry, begin with a Patent Summary. The Patent Summary has four 
parts -- Introduction, Activity Summary, Organizational Patenting and 
Patent Activity Tables. 


Patent Profiles of the 20 technology subdivisions and Telemetry (the 
major area which is not subdivided) contain six parts -- Definition, 
Selected Patents, Activity Summary, Organizational Patenting, Patent 
Activity Tables and References Cited. Two additional parts —- Organiza— 
tional Patenting — Alpha List and Inventors of Individually Owned Pat-— 
ents ——- appear in the microfiche supplement to this publication. Infor- 
mation in each part of a Patent Profile is highlighted and explained 
below. 


Definition and Selected Patents. The first page of each Patent Profile 


defines the technology and describes the selected patents which are in- 
cluded as representative of the technology. 


FIRST PAGE OF A PROFILE 


2.2 LIGHT WAVE COMMUNICATIONS: LIGHT TRANSMITTING FIBER, 
WAVEGUIDE, OR ROD 


Scope of the 
Technology DEFINITION 


This profile includes different forms of optical fibers, waveguides or 
rods, and optical coupling and connecting devices. The optical coupling 
devices deliver light waves between optical structures and include lenses 
and prisms. The connecting devices join optical fibers or other optical 
elements. The particular compositions of the fibers such as the type of 
cores used are also included. 


SELECTED PATENTS 


The four patents ected to represent inventions in Profile 2.2 are: 


U.S. Patent 74,706. This patent describes a device which combines 
light beamgfof different wavelengths onto a single fiber or permits 
separate tectors to receive the beams. This invention is designed to 
be com t, inexpensive, and easily made. 


Patent 4,317,614. This patent discloses a fiber optic data bus 
ch transmits signals between master and slave terminals. The inventor 
Claims that the system significantly reduces electronic hardware. 


U.S. Patent 4,423,922. This patent discloses a directional coupler for 
optical communications systems. It provides a coupler which is easily 
Description of manufactured, compact and which efficiently couples optical beams between 


a terminal and network. 
representative 
U.S. Patent 4,329,017. This patent describes a module for coupling light 
patents from or to fibers. It also performs monitoring, splitting and switching 
functions, The monitoring function is desirable because it allows veri- 
fication of module operation and determination of the fiber's integrity. 


Front Pages of Selected Patents. 


ent Profile show front pages of representative patents. 
below and the key which follows describe the data items which appear on 


the front page of a patent. 


E 


F 


G 
H 


United States Patent 119) 
Krajewski 


[34] TWO WIRE F.D. MULTIPLEX SYSTEM 


(75) Inventor; Zdzislaw A. A. Krajewski, Ajax, 
Canada 


[73] Assignee: Bayly Engineering Limited, Ajax, 
Canada 


[21] Appl. No: 222,904 
[22] Filed Jan. 5, 1981 
[30] Foreign Application Priority Data 

May 15.1980 [CA] Canada scsi ccccneneseeetee ace 352009 


{$1} Int. C." HO4L 5/14 
[32] U.S. a. 370/30; 370/120 
($8) Field of 69.1, 120, 30, 119 


[36) References Cited 
U.S. PATENT DOCUMENTS 


2.928450 8/1643 Hagen 
4,236.244-11/1980 Strehl ... 


STATION A BASEBAND 
AND RECEIVE 


‘STATION B TRANSMIT 


PATENT FRONT PAGE 


OD] 4,402,076 


The second and third pages of each Pat— 
The example 


wt 


(45) Aug. 30, 1983 << 


Primary Examiner—Glen R. Swann, HI 
Attorney, Agent, or Firm—Wenderoth, Lind & Ponack 


(37) ABSTRACT 


A system comprises two kinds of multiples stations 
connected by two wire lines and distinguished by two 
different predetermined frequency basebands each of 
which consists of predetermined frequencies for divid- 
ing the multiplex channels. The multiplex stations are 
provided with conversion means in their respective 
transmit paths so as to convert their own basebands to 
the different ones of the other multiplex stations con- 
nected and vice-versa. The system preferably provides 
generalized units in both kinds of multiplex stations and 
is simpler than a known one which uses the same base- 
bands in all multiplex stations and converts the base- 
band before and after transmitting. 


8 Claims, 9 Drawing Figures 


/ 


J 
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PATENT NUMBER. Each U.S. patent is assigned an unique, sequential 
number. 


ISSUE OR GRANT DATE. The term of the patent (i.e., the length of 
time of patent protection) begins on the issue date. 


LAST NAME OF THE INVENTOR. If there is more than one inventor, the 
inventor named first is listed here. 


TITLE. The title describes the claimed invention. 


INVENTOR(S). The front page shows the full name and residence (city 
and state or country) of each inventor. If the patent is unassigned, 
it shows the full address of each inventor. 


ASSIGNEE. The assignee is the organization or individual to whom the 
inventor assigns the rights to the patent. The patent lists the city 
and state or country of the assignee. 


APPLICATION NUMBER AND DATE. The PTO assigns each application a se- 
rial number and a filing date, which is the date the PTO received the 
application. 


FOREIGN APPLICATION PRIORITY DATA. Applications which are filed in 
the United States may be entitled to the benefit of the filing date 
of a prior application in a foreign country. If the requirements for 
this benefit are met, then the front page of the patent will show the 
foreign country, and application date and number. 


CLASSIFICATION AND SEARCH INFORMATION. “Int. Cl." indicates the In- 
ternational Patent Classification. “U.S. Cl.” indicates the U.S. 
Patent Classification, i.e., the class/subclasses which contain cop- 
ies of the patent. The "Field of Search" indicates the classes and 
subclasses where the Patent Examiner searched to compare the claimed 
invention to those in previous patents and publications. 


REFERENCES CITED. The front page lists references which were cited 
by the Patent Examiner or the applicant to show the state of the art 
or to indicate the prior art most closely related to the invention 
claimed in the application. 


EXAMINER AND ATTORNEY. The front page includes the names of the Pat-— 
ent Examiner and the applicant's attorney. 


ABSTRACT. The PTO requires that the patent application include a 
brief abstract of the technical disclosure. The purpose of the ab- 
stract is to enable the reader to determine quickly the nature of the 
technical disclosure. 


CLAIMS AND DRAWING FIGURES. The front page shows the number of 
claims and drawing figures in the patent. When appropriate, the 
front page also includes a representative drawing of the patent. 


Activity Summary. The fourth page of each Patent Profile shows trend 
plots by patent grant date and application filing date of these patents. 
It also shows activity indices (defined below) and the U.S. Patent Class-— 
ifications (USPC) used to generate the patent information of the profile. 


FOURTH PAGE OF A PROFILE 


1.1 TELEPRONY: SUBSCRIBER AND SUBSTATION EQUIPMENT IBCLUDIRCG KEY TELEPROWE SYSTEMS 


ACTIVITY SUMMARY 


Potente 


Activity ACTIVITY INDICES (1981 - 1983) PATENT ACTIVITY sco 
J-YEAR/10-YEAR SHARE - 

pee rere IE oy paren rent a o 
COVERSMENT CUNFD é 1974-1983 


U.S. OWNED OF FOREIGN 


ror. 
—— 
U.S, oRIOMN 
INCLUDED IN THIS PROFILE ARE 
USPC ALL OF THE PATENTS FROM: Pelee Ea 


Clase 179, Subclanses 1.1-7.1TP, 
11-14, L7R-17E, 27, 
28-40, 81R-99D, 99R- 
106, 108R-169, 
178-190 


Class 381, Subclasses 29-59, 


Potente S00 
61-66, 71, 73, 
7h, 76-126 
BY APPLICATION exe ppre 7 


1971-1980 


TOTAL 
—_— 


US. ORIGIN 
FOREIGN ORIGIN 


3-year/10-year Share - the number of patents issued in 1981-1983, divided 
by the patents issued in 1974-1983, multiplied by 100. (Average for 
all technologies = 28.2%.) 


Foreign Share - the number of patents issued to residents of foreign 
countries in 1981-1983, divided by the total patents issued in 1981- 
1983, multiplied by 100. (Average for all technologies = 41.3%.) 


Corporate Owned - the number of 1981-1983 patents assigned at time of 
issue to U.S. or foreign nongovernment organizations -- mainly cor- 
porations — divided by the total number of patents issued in 1981- 
1983, multiplied by 100. (Average for all technologies = 77.4%.) 


Government Owned - the number of 1981-1983 patents assigned at time of 
issue to the U.S. or a foreign government, divided by the total num- 
ber of patents issued in 1981-1983, multiplied by 100. (Average for 
all technologies = 2.4%.) 


U.S. Owned of Foreign - the number of 1981-1983 patents with a foreign 
resident inventor that are assigned to a U.S. organization, divided 
by the total number of 1981-1983 patents with a foreign resident 
inventor, multiplied by 100. (Average for all technologies = 7.2%.) 


Organizational Patenting. The fifth page of each Patent Profile lists 
organizations (e.g., assignees*) ranked by the number of patents to 


which they held title at the time of the patent grant. The listing is 
limited by designation of a “cut-off" number (e.g., 11 or more patents). 
This list identifies the assignees who received the most patents in the 


profiled technology during the period 1969-1983. By far the largest por- 
tion of the assignees are corporations. 


FIFTH PAGE OF A PROFILE 


1.1 TELEPHONY: SUBSCRIBER AND SUBSTATION EQUIPMENT INCLUDING KEY TELEPRONK SYSTEMS 


ORGANIZATIONS ASSIGNED 11 OR MORE PATENTS (1969-1983) 


NO. OF NO. OF 
PATENTS ORGANIZATION PATENTS ORGANIZATION 


BELL TELEPHONE LARORATORIES, INC. WESTERN ELECTRIC CO., INC. 
INTERNATIONAL STANDARD ELECTRIC CORP. ELECTRO-VOICE, INC. 
GTE AUTOMATIC ELECTRIC LABORATORIES INC. IWATSU ELECTRIC CO., LTD. 
NORTHERN TELECOM LTD. : THOMSON-CSF 
INTERNATIONAL TELEPHONE AND TELEGRAPH CORP. ZENITH RADIO CORP. 
MOTOROLA INC. CSELT —- CENTRO STUDI E LABORATORI 
U.S. PHILIPS CORP, TELECOMUNICAZIONI S.P.A. 
PIONEER ELECTRONIC CORP. COMPAGNIE INDUSTRIELLE DES TELECOMMUNICATIONS 
INTERNATIONAL BUSINESS MACHINES CORP. CIT-ALCATEL 
SIEMENS AG. T.A.D. AVANTI INC. 
MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. GENERAL ELECTRIC CO. LTD. 
SONY CORP. HARRIS CORP. 
STROMRERG-CARLSON CORP. NIPPON COMMUNICATION INDUSTRIAL CO. LTD. 
AKG AKUSTISCHE U. KINO-GERATE GMBR AUDICHRON CO. 
NIPPON ELECTRIC CO., LTD. CBS INC. 
UNITED STATES OF AMERICA, NAVY FORD ARROSPACE & COMMUNICATIONS CORP. 
GENERAL FELFCTRIC CO. INDUSTRIAL RESEARCH PRODUCTS INC. 
TELEFONAKTIEBOLAGET LM ERICSSON AMERICAN TELEPHONE AND TELEGRAPH INC. 
HITACHI, LTD. MAGNAVOX CO. 
TEXAS INSTRUMENTS, INC. POST OFFICE 
VICTOR CO. OF JAPAN, LTD. BOSE CORP. 
NIPPON TELEGRAPH AND TELFPHONE PUBLIC CORP. IWASAKI TSUSHINKI K.K. 
SOCIETA ITALIANA TELECOMUNICAZIONI SIEMENS OLYMPUS OPTICAL CO., LTD. 
S.P.A. ALTEC CORP. 
XEROX CORP. COMMUNICATIONS SATELLITE CORP. 
RCA CORP, KOSS CORP. 
NIPPON GAKKI SEIZO K.K. KUREHA KAGAKU KOGYO K.K. 
TOKYO SHIRAURA ELECTRIC CO., LTD. MINNESOTA MINING AND MANUFACTURING CO. 
WESTINGHOUSE ELECTRIC CORP. RICOH CO., LTD. 
UNITED STATES OF AMERICA, ARMY ROCKWELL INTERNATIONAL CORP. 
AUTOMATIC ELECTRIC LARORATORIES INC. SUPERIOR CONTINENTAL CORP. 
GTE SYLVANIA INC. TEL-TONE CORP. 
SHARP K.K. 


* See definition in Appendix A. 


Patent Activity Tables. The sixth and seventh pages of each Patent Pro- 
file show in tabular form the data relied upon in constructing the charts 


in the Activity Summary. The first table shows the yearly distribution 
of patents by the date of the patent grant, while the second table redis- 
tributes these data based on the application filing date of the patents. 
The usefulness of this latter data distribution is further explained in 
Appendix A. 


SIXTH AND SEVENTH PAGES OF A PROFILE 


19 TELEPMONY «— SUBSCRIBT® AND SUBSTATION COUIPHINT INCLUDING KEV TELEPYONE SYSTEMS 
PATENT ACTIVITY (PATENTS GRANTEO 1/67-12/83) BY OATE OF PATENT APPLICATION 


MMBER OF PATENTED APPLICATIONS 
1978 1976 «19771978 «19781980 1982 ToTaL 


Toray 45200 085463 a2 6062 
US ORIGIN 262-290 arya 
FOREIGN ORIGIN mS 12200173, 158 2149 


varan 

WIS? GEOwANY 

UNITED sCINGDOM 

canada 

PRanct 

Sercen 1.1 TELEPHONY: SUBSCRIBER AND SUBSTATION COUIPHENT INCLUDING KEY TELEPHONE SYSTEMS 
5 ANOS, 


PATENT ACTIVITY (1/63-12/83) BY OAT OF PATENT GRANT 
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References Cited. The eighth page of each Patent Profile provides infor- 
mation about the references which were cited during the examination peri- 
od of patents which issued in the technology between 1975 and 1983. This 
information may indicate the countries, corporations and patents which 
dominate the technological area. Citations may be U.S. patents, foreign 
patents, or nonpatent (literature) references, and the number of each is 
listed. 


“Country of Origin of B.S. EIGHTH PAGE OF A PROFILE 
Patent References Cited" 
shows the residence coun- 
tries of the inventors of 


the U.S. patent references STC AR EEL TLEIEORE SETS 
cited. This information 

relates only to U.S. patent ia icncaana 

references with grant dates srateevtarene \ard Geatesact wilice,, tatevonexe tess be! eitéa (Oy! ube: exe 
since 1963. iner and/or the applicant to indicate the prior art which fs most closely 


related co the claimed invention. Other references aay be cited merely 
to demonstrate the current state of the art. The inforsation below is 
based on the references aade of record during the examination of U.S. ap- 


"Most Frequently Cited ciecotene Tcisea, issued as patents in the subject technology during 
U.S. Patents, Assignee” TOTAL PATENTS ISSUED (1975-1983) 3777 
shows U.S. patents cited TOTAL REFERENCES CITED 22133 
most often as references in U.S. Patent References Cited 19192 
Ff Cited 68 
the technology, the assign- hue Mitstckee clea 1286 
ee and the number of times COUNTRY OF ORIGIN OF 
the patent was cited “ Fre- U.S. PATENT REFERENCES CITED*® NUMBER OF CITATIONS 
quently cited patents may Saipan Maes 
be more important than fnited inaios 347 
those less frequently Nese Seresey si 
cited. MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,932,709, General Teletronica Inc. 26 
yee ee. Electronics Arrays, Inc. a 
.641,496, Phonplex Corp. 1 
“Most Frequently Cited As- 3.790.720. Northern Telecon Led. 20 
signees" shows the five as- 3,843,845, Northern Telecom Ltd. 9 
MOST FREQUENTLY CITED ASSIGNEES**® NUMBER OF CITATIONS 
signees whose patents were 
Bell Telephone Laboratories, Inc. 1470 
cited most often as refer- CTE Automatic Electric Laboratories, Inc. 300 
International Standard Electric Corp. 244 
ences during the examina- International Telephone & Telegraph Corp. 234 


Northern Telecoa Led. 228 


tion period of the patents 
which issued in the subject 


area. The “Number of Cita- @fountry of Origin information is limited to U.S. patent- references 
. fesued from 1963-1983. 
tions reflects each time *@Assignee information is limited to U.S. patent references issued froe 


the assignee was. cited. ee 


Assignee information ap- 
plies to U.S. patent refer- 
ences with grant’ dates 
since 1969. 


Additional Patent Data Available on Microfiche. 


A microfiche supplement 


to this publication can be obtained from the National Technical Informa- 


tion Service. 


(See Appendix B for ordering information.) 


It contains 


the patent numbers of all patents included in this publication, organized 


by technology area. 


Within each area, patents are grouped by organiza-— 


tional assignee or by inventor name if unassigned or assigned to an indi- 


vidual. 


“Organizational Patenting - 
Alpha Listing” shows 1969- 
1983 patents assigned to 
organizations, arranged 
alphabetically. This list- 
ing provides valuable in- 
formation to potential 
entrepreneurs, competitors 
and those in need of tech- 
nological know-how by iden- 
tifying corporate actors in 
the field. Patent titles 
help to identify the sub- 
ject matter of the patent. 


“Inventors of Individually 
Owned Patents” shows each 
inventor's name, full add- 
Tess, the patent numbers 
and titles for unassigned 
1975-1983 patents; and each 
inventor's name, city and 
state, the patent numbers 
and titles for ‘patents as- 
signed to individuals. 
This information facili- 
tates identification of the 
apparently unaffiliated or 
“independent inventor” par- 
ticipants in the technol- 


ogy. 


Also shown is a list of 
those patents (1963-1983) 
with neither assignment nor 
inventor information in the 
data base. Essentially, 
this encompasses all pat- 
ents in the period 1963- 
1968, and unassigned pat- 
ents from 1969 through 
1974, 


Titles for all patents granted since 1969 are included. 


4.1 TELEPHONY: SUBSCRIBER AMO SUBSTATION COUIPMENT INCLUDING KEY TELEPHONE SYSTEMS 


ORGANIZATIONAL PATENTING (1/69-12/83) = ~ ALPHA LISTING 
AUTOMATION ELECTRONICS CORPORATION 
4066847 = AUTOMATIC CALL ANSWERING ANO SEQUENCING SYSTEM 


AUTOPHON AKTIENGESELLSCHAFT 
2622885 - SYSTEM FOR THE PARALLEL TRANSMISSION OF SIGNALS 
4092600 - INSTALLATION FOR TWO-WAY RADIO COMMUNICATION 


AVCO CORPORATION 
9528253 - SIGNAL POWERED SIGNAL-TO-NOISE SOQUELCH 
2757296 - GAND PASS FILTER ANO DETECTION CIRCUIT 
3876836 - REMOTE CONTROL SYSTEM UTILIZING TELEPHONE RINGS AS ORDERS 
2924194 = SIGNAL REGENLRATOR 


~ AUDIO SPEAKER SYSTEM 
~ BROAD-BAND ACOUSTIC SPLAKER 
LOUDSPEAKER VOICE COIL BLARING 
- UNITARY TUNED PORT ANO LOUOSPEAKER FRAME 
= DYNAMIC LOUDSPEAKER HAVING MAGNETIC ASSEMBLY ADHESIVELY BONDED 
= BROAD BAND DYNAMIC LOUDSPEAKER 
4225757 = BROAD BAND DYNAMIC LOUDSPEAKER 


BACH LABORATORILS, INC 
4230012 = MUSICAL INSTRUMENT ANO METHOO FOR USE THERCIN 


BADGER METER, INC 
4004097 = AUTOMATIC METER READING DEVICE 
4346263 - SIGNALLING ARRANGEMENT FOR TELEPHONE EQUIPMENT 


1.1 TELEPHONY: SUBSCRIBER AND SUBSTATION EQUIPMENT INCLUDING KEY TELEPHONE SYSTEMS 
INVENTORS OF INDIVIDUALLY OWNED PATENTS (1/75-12/83) 
INVENTOR NAME STREET 


AAROE KENNETH Tt 22747 ALICE ST 
4310730 - SHIELDED PICZOELECTRIC ACOUSTIC PICKUP FOR MOUNTING ON MUSICAL INSTRUMENT 
ABENO 1RVI v 17 CLINTON PARK OR 
4266094 - ELECTRONIC SPEECH PROCESSING SYSTEM 


ACKS ROBERT s 3369 KEARNY VILLA RO 
3863027 ~- HYDROSONIC DIVING COMMUNICATION AMPLIFIER SYSTEM 

AD000 MARIE 195-01 294TH ST 
4057697 - TELEPHONE DIAL LOCK 


ADELMAN ROGER ry 
4419544 - SIGNAL PROCESSING APPARATUS 

AHAMED SYED v 743 DAVIS RO 
4316061 - MINIMAL DELAY RATE-CHANGE CIRCUITS 

AMRENS. WALTER c 3228 S. 128TH AVE 
4250531 - SWITCH-ARC PREVENTING CIRCUIT 

ALOUPIS HARRY 515 N. POLLARD ST 
4025734 - AMBIENT NOISE SHIELOEO CAR TRANSCEIVER 


ALVIS ROYAL F 
3995121 - TELEPHONE INTERCONNECTED PAGING SYSTEM WITH DIAL CLICK TO PULSE CONVERTER 


ANDERSON JAMES c 1 MOHEGAN RO 
4271332 - SPEECH SIGNAL A/D CONVERTER USING AN INSTANTANEOUSLY=VARIABLE BANOWIOTH FILTER 


ASHTON 


THOMAS a 9659 CYPRESS AVE 
4061630 - TELEPHONE DISABLING DEVICE 


~1 TELEPHONY: SUBSCRIBER AMO SUBSTATION EQUIPMENT INCLUDING KCY TELEPHONE SYSTEMS 


PATENTS (1/69-12/83) WITH NEITHER ASSIGNMENT NOR INVENTOR INFORMATION 


2668335 - ELECTROSTATIC LouoSPrAKER 
9668526 - COMMUNICATION SYSTCM HAVING MEANS FOR CAUSING A DISTRESS SIGNAL 
3670107 = WORD AND LETTER SPACING ARRANGEMENT FOR HUMAN-SPECCH TYPEWRITERS 
3673243 = ANTI-VAMMING CIRCUIT FOR MULTI-FREQUENCY SIGNAL DETECTOR 
9673344 - HEAD POSITIONING MECHANISM FOR RECORDED ANNOUNCEMENT APPARATUS 
9673497 - UNDERGROUND RADIO COMMUNICATION SYSTEM FOR ROADWAYS 
= DIRECT CHARGE-RATE INDICATOR 
= BASEBAND PULSE COOE MODULATION SYSTEM 
CALL-NUMBER MONITORS FOR TELEPHONTS, 
SOUND DISPENSER 
BAMOWIDTH COMPRESSION SYSTEM IN PHONETIC SOUND SPECTRUM 
LOUDSPEAKER BALANCING SYSTEM 
DYNAMIC MOISE FILTER HAVING MEANS FOR VARYING CUTOFF POINT 
COMESIVE ZONE BOUNDARY DETECTOR 
~ LOUOSPEAKER SYSTEM 
~ INTERCOMMUNICATION SYSTEM 
9845 - LIGHTING UNIT INCORPORATING LOUOSPEAKERS 
2681595 - SETTABLE AUTOMATIC CALL REPERTORY OLVICE WITH CONTROL OF DIAL, PUSHBUTTON 
2689114 - AUTOMATIC DIALING AND MESSAGE REPORTING SYSTEM 
2683521 - INDICATING APPARATUS 
3684052 - SUSPENSION FOR LOUDSPEAKER 
2686444 ~ TELEPHONE INSTRUMENTS. 


10 


ANALYSIS OF U.S. PATENT ACTIVITY IN TELECOMMUNICATIONS 


Introduction 

Patent Grants per Year 

Origins of U.S. Patents in Telecommunications 

Comparison of Patent Activity in Major Areas of 
Telecommunications 

Country of Origin of Patents in Major Areas of 
Telecommunications 

State of Origin of Patents in Major Areas of 
Telecommunications 

Organizations Assigned U.S. Telecommunications Patents 

Conclusions 


ll 


Page 


13 
13 
15 
ity/ 


20 
22 


22 
25 


ANALYSIS OF U.S. PATENT ACTIVITY IN TELECOMMUNICATIONS 


Introduction 


This section presents an analysis of recent activity and trends in the 
number, origin, and ownership of U.S. Telecommunications patents. It an- 
alyzes the activity in Telecommunications as a whole, compares the seven 
major areas into which the technology is divided, and discusses activity 
in 20 additional subdivisions of Telecommunications. 


The statistical data supporting the Figures in this section appear in 
tabular form in Appendix A. 


Patent Grants Per Year 


Figure 1 displays the number of U.S. Telecommunications patents granted 
each year from 1963-1983, and the number granted to U.S. and foreign res-— 
idents. The most activity occurred in 1971 when the PTO granted 3,141 
Telecommunications patents. Figure 1 shows that, on the basis of patent 
grant data, the total patenting in Telecommunications generally increased 
from 1963 to 1971, and then maintained a plateau from 1972 to 1983, ex- 
cept for a decrease in 1979. 


FIGURE 1 


US. PATENT ACTIVITY IN TELECOMMUNICATIONS 
BY YEAR OF PATENT GRANT 
1963-1983 


—— TOTAL 
| --- U.S. ORIGIN 


mecca FOREIGN ORIGIN 


PATENTS 


as Sn ed 
1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 1982 
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The sharp drop in 1979 that appears in this figure and others in this 
publication is not due to an abrupt change in patent filing activity. It 
occurred because the PTO granted substantially fewer patents than normal 
that year due to a lack of funds to print patents. 


Figure 1 also shows that the proportion of foreign-origin patents in 
Telecommunications is increasing. In 1970, 25.6% of the U.S. Telecommun- 
ications patents were of foreign origin, as compared to 43.8% in 1983. 
This increase in foreign-origin patents is slightly larger than that for 
all technologies combined, which increased from 26.9% in 1970 to 42.2% in 
1983, 


Figure 2 shows patenting activity by year of application filing of Tele- 
communications patents. Patent data distributed by application filing 
date hereafter are referred to as patented application data.* Analyzing 
the number of patents granted in terms of the year in which the applica- 


FIGURE 2 


US. PATENT ACTIVITY IN TELECOMMUNICATIONS 
BY YEAR OF PATENTED APPLICATION 


° 1970-1980 
8 
+] __ TOTAL 
---- US. ORIGIN 
cite FOREIGN ORIGIN 
8 
fe} 
Le) 


1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 


* Patented application data are incomplete for 1981-1983 since Many ap- 
plications filed during these years, which may eventually be granted, 
were still pending in 1983. Therefore, Figure 2 shows activity by date 
of patented application only through 1980. For a complete explanation 
of patented application data, see Appendix A. 
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tion was filed more accurately reflects the time when the invention was 
developed. Also, unlike grant data, patented application data are not 
affected by internal PTO processing conditions. 


Figure 2 shows that overall patenting in Telecommunications increased 
steadily over the period, and that this increase is due to the increase 
in foreign-origin patenting. U.S.-origin patenting in Telecommunications 
decreased slightly. There were 27.8% more patented applications filed in 
1980 than in 1970. The number of foreign-origin patented applications 
filed in 1980 was more than double the number in 1970, while U.S.-origin 
patented applications decreased by 4.0%. 


Patent activity in Telecommunications has also increased relative to the 
patent activity for all technologies. In 1970, 3.4% of all patented ap- 
plications disclosed Telecommunications technology. By 1980 this figure 
increased to 4.6%. 


Origins of U.S. Patents in Telecommunications 


Of the 48,378 Telecommunications patents granted between 1963 and 1983, 
32.0% were of foreign origin. Of these, about one-third were granted to 
residents of Japan. 


In more recent years, however, Japan's percentage of the foreign-origin 
patents has increased. Figure 3 shows that from 1980-1983 Japanese resi- 
dents received 44.9% of the foreign-origin Telecommunications patents. 
During this period, another 45.6% of the foreign-origin Telecommunica— 
tions patents were issued to residents of five countries: West Germany, 
France, the United Kingdom, the Netherlands, and Canada. West German 
residents received 14.9%, French residents received 11.6%, residents of 
the United Kingdom received 9.5%, residents of the Netherlands received 
5.1%, and residents of Canada received 4.5%. The remaining 9.5% of the 
foreign-origin patents were issued to residents of more than 20 other 
foreign countries. 


Figure 4 shows U.S. Telecommunications patents granted to residents of 
the top four foreign countries. In 1963 the United Kingdom, with 77 pat- 
ents, led foreign countries in the number of U.S. Telecommunications pat-— 
ents, while residents of Japan received only 19 patents. In 1966 West 
Germany took over the lead and held it until 1971 when Japan became num- 
ber one with 209 patents. From 1970-1983, the patenting levels for West 
Germany, the United Kingdom and France hovered between 70 and 177 patents 
per year. During the same period, Japan's patenting increased from 117 
to 530 Telecommunications patents per year. 
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FIGURE 3 
U.S. TELECOMMUNICATIONS PATENTS 
GRANTED TO RESIDENTS OF FOREIGN COUNTRIES 
1980-1983 
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FIGURE 4 


U.S. TELECOMMUNICATIONS 
PATENTS GRANTED TO RESIDENTS OF 
JAPAN, WEST GERMANY, UNITED KINGDOM, AND FRANCE 
1963-1983 
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Comparison of Patent Activity in Major Areas of Telecommunications 


Figure 5 illustrates the distribution of U.S. Telecommunications patents, 
granted between 1981 and 1983, among seven major areas of the technology. 
More than one out of every four U.S. Telecommunications patents disclosed 
Television or Facsimile technology. Another 19.2% disclosed Digital and 
Pulse Communications technology. The third largest area of patenting was 
Telephony, with 18.3%, followed by Analog Carrier Wave Communications, 
Light Wave Communications, and Multiplex Communications, in that order. 
The area with the least number of patents was Telemetry, with 2.7% of the 
Telecommunications patents issued by the PTO from 1981-1983. 


FIGURE 5 
COMPARISON OF PATENT ACTIVITY IN 
MAJOR AREAS OF TELECOMMUNICATIONS 


1981—1983 
LIGHT WAVE 
MULTIPLEX (EXCLUDING ¥ 1055 
LIGHT WAVE) 


12.9% 


TELEVISION AND 2.7% 
FACSIMILE 
2281 
26.0% 


NOTE: Patents which disclosed technology appropriate to more than one 
major area are counted in each of them. Although the sum of the 
count of patents in the seven areas is 8,777, only 7,621 U.S. 
Telecommunications patents issued from 1981-1983. 
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Table 1 summarizes U.S. patent activity in all technologies combined, all 
Telecommunications technologies, the seven major areas, and twenty sub- 
divisions of Telecommunications. It presents 1981-1983 patent activity 
in terms of 3-year/10-year share, foreign share, corporate owned, govern- 
ment owned, and U.S. owned of foreign origin. These parameters are ex- 
pressed as percentages and are defined in the Explanation of Data and 


Format section on page 6. 


Five out of the seven major areas of Telecommunications have a higher 3- 
year/l10-year share than the all technologies' average. The 3-year/10- 
year share for both Telephony and Telemetry is less than for all technol- 
ogies (27.2% and 26.9% respectively). 


Of the subdivisions of Telecommunications, Facsimile or Pictorial Commun- 
ication Systems has the greatest 3-year/l0-year share, 39.7%. The sub- 
division with the least 3-year/10-year share is Frequency Division Multi- 


plexing with 23.5%. 


From 1981-1983, 44.5% of the Telecommunications patents are of foreign 
origin, more than the average for all technologies, which is 41.3%. Fac- 
simile or Pictorial Communication Systems has the greatest percentage of 
foreign-origin patents, with 56.0%, followed by Binaural and Stereophonic 
Systems with 54.4%. The least foreign activity is in Telemetry, where 
only 29.2% of the 1981-1983 patents are of foreign origin. 


Of the 21 separate areas which encompass Telecommunications (Telemetry 
plus 20 subdivisions), nine have a lower percentage of foreign-origin 
patents than the average for all technologies, and twelve have a higher 


percentage. 


The percentage of corporate-owned, 1981-1983 patents ranges from 72.0% of 
the patents in Binaural and Stereophonic Systems to 94.8% in Error Check- 
ing and Correction. In Telecommunications as a whole, 86.2% of the pat- 
ents are corporate owned, nearly nine percentage points more than the 
average for all technologies. 


When all technologies are considered, 2.4% of the 1981-1983 patents are 
assigned to U.S. and foreign government organizations. In Telecommunica- 
tions as a whole the figure is 3.4%, and it goes as high as 7.9% for pat- 
ents disclosing a Light Transmitting Fiber, Wave Guide, or Rod. 


This higher-than-average government activity in Telecommunications is 
partly due to the large number of patents assigned to the U.S. Navy, 
which received 732 Telecommunications patents from 1969-1983. The U.S. 
Navy ranks sixth among organizations with the most Telecommunications 
patents for that period. 
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More than 12% of the Telecommunications patents issued to foreign resid- 
ent inventors from 1981-1983 were assigned to U.S. organizations. This 
is significantly greater than the 7.2% average for all technology pat-— 
ents. This category normally indicates U.S. corporations with some 
research and development activities at overseas locations. For instance, 
U.S. organizations such as International Standard Electric Corporation, 
IBM, and RCA Corporation have some foreign-origin Telecommunications pat— 
ents. However, in Telecommunications the higher-than-average percentage 
of foreign-origin patents assigned to U.S. corporations is largely due to 
foreign multinational corporations which conduct research and development 
overseas and then assign the resulting U.S. patents to their U.S. affili- 
ates. Most of the U.S.-owned, foreign-origin patents in Telecommunica— 
tions are assigned to U.S. Philips Corporation, North American Philips 
Corporation, and Sony Corporation. 


Country of Origin of Patents in Major Areas of Telecommunications 


Figure 6 compares patents granted from 1971-1973 with the period 1981- 
1983 by country of origin and major area. The top four countries in each 
of the major areas were determined by their rank over the period 1963- 
1983. The United States and Japan are ranked first and second in each 
category. Although West Germany and the United Kingdom rank third or 
fourth in six of seven areas, France's activity in Multiplex Communica- 
tions earned it fourth place in that area, ahead of the United Kingdon. 


The United States is first in every area for both time periods highlight- 
ed in Figure 6. However, residents of the United States decreased their 
patenting in six of seven major areas of Telecommunications between time 
periods. Multiplex Communications was the only area where U.S. residents 
received more patents during the second period (409, up from 394). Ona 
percentage basis, however, U.S. resident activity in that area decreased 
from 60.9% in the first period to 52.4% in the second. 


Figure 6 also shows that Japan is the foreign country receiving the 
greatest number of U.S. Telecommunications patents, in all seven areas 
and during both time periods. Japanese inventors were least active in 
Telemetry, where they had 4.6% of the 1971-1973 patents and 12.7% of the 
1981-1983 patents. They were most active in the area of Television and 
Facsimile, where they had 11.4% of the patents in the first period, and 
27.7% of the patents in the second. 
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FIGURE 6 
COUNTRIES OF ORIGIN OF US. PATENTS IN 
SEVEN AREAS OF TELECOMMUNICATIONS 
1971-1973 vs. 1981—1983 
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State of Origin of Patents in Major Areas of Telecommunications 


Table 2 shows the six most active states in each of the seven major areas 
of Telecomunications. For comparison purposes, it also shows, for these 
states, the number of patents in all technologies and all Telecommunica- 


tions and their corresponding ranks in each category. 


The three most active states in both all Telecommunications and all tech- 
nologies are California, New York and New Jersey. They are also the only 
states which are in the top six in all major areas of Telecommunica-— 
tions. Illinois is in the top six in all areas except Telemetry and 
Light Wave Communications, and Massachusetts is in the top six in all 
areas except Television and Facsimile. Maryland, which for all technolo- 
gies only ranks fourteenth and for all Telecommunications eighth, is in 
the top six in three categories: Multiplex, Analog Carrier Wave, and Dig- 


ital and Pulse Communications. 


In general, states which are in the top 10 for all technologies are also 
in the top 10 for all Telecommunications. Michigan, Ohio and Florida are 
exceptions. Although both Ohio and Michigan residents are very active in 
patenting (sixth and seventh in all technologies), neither is in the top 
10 for Telecommunications. The opposite is true of Florida, which is 
tenth in Telecommunications, but fifteenth in all technologies. Neither 
Florida nor Michigan are in the top six in any of the major areas of 
Telecommunications. 


Organizations Assigned U.S. Telecommunications Patents 


Table 3 lists the top four organizations in each of the seven major areas 
of Telecomunications. Only a few organizations dominate the patenting 
in Telecommunications. Of these, Bell Telephone Laboratories Inc. is the 
leader. In four out of seven areas, it is number one. 


Table 4 shows the distribution of Telecommunications patents in terms of 
the number of organizations, and how many patents each organization was 
assigned.* 


A total of 4,118 organizations were assigned U.S. Telecommunications pat- 
ents between 1969 and 1983. Three organizations together -- Bell Tele- 
phone Laboratories Inc. (2522 patents), RCA Corporation (1320 patents), 
and International Business Machines Corporation (1027 patents) -- were 
assigned 14.2% of the patents granted during the period. Less than 9% of 
the organizations patenting in Telecommunications were assigned 79.0% of 
the 1969-1983 patents. 


Other leading organizations are U.S. Philips Corporation (888 patents), 


Siemens AG (796 patents), the U.S. Navy (732 patents), Motorola Inc. (731 
patents), and International Standard Electric Corporation (629 patents). 


ee ee ee ee 


* See Appendix A for an explanation of assignee and assignment data. 
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TABLE 3 


TOP FOUR ORGANIZATIONS PATENTING IN MAJOR AREAS OF TELECOMMUNICATIONS 
1969-1983 


MAJOR AREA 


1,0 Telephony 


2,0 Lightwave Communications 


3.0 Multiplex Communicatlons 
(Excluding Lightwave) 


4,0 Analog Carrier Wave 
Commun ications 


5.0 Digital and Pulse 
Commun I cat tons 


6,0 Television and Facsimile 


7,0 Telemetry 


# PATENTS*® 
1969-1983 


ORGANIZATION 


Bell Telephone Laboratories Inc. 

GTE Automatic Electric Laboratorles Inc. 
International Standard Electric Corp, 
Internationa! Telephone and Telegraph Corp. 


Bel! Telephone Laboratorles Inc. 
Stemens AG, 

United States of America, Navy 
RCA Corp. 


Bel! Telephone Laboratorles Inc. 
Stemens AG, 

International Business Machines Corp. 
International Standard Electric Corp. 


Motorola Inc. 

RCA Corp. 

Be! | Telephone Laboratories Inc. 
United States of America, Navy 


Bel! Telephone Laboratories Inc. 
International Business Machines Corp. 
Stemens AG, 

United States of America, Navy 


RCA Corp. 

U.S. Philips Corp. 
Sony Corp. 

Zenith Radlo Corp. 


General Electric Co. 
Schlumberger Technology Corp. 
Westinghouse Electric Corp. 
United States of America, Navy 


* A patent may be assigned to more than one area if It discloses more than one technology. 
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TABLE 4 


DISTRIBUTION OF TELECOMMUNICATIONS PATENTS OWNED BY ORGANIZATIONS 
1969-1983 


PATENTS ORGANIZATIONS PATENTS 
PER 


ORGAN! ZATION NUMBER % OF TOTAL NUMBER % OF TOTAL 


Conclusions 


The number of Telecommunications patents (distributed by year of ap- 
plication filing) was 27.8% greater in 1980 than in 1970. This is 
largely because of the dramatic increase in foreign-origin patenting 
in the United States. The U.S.-origin patent activity in 1980 was 
4.0% less than in 1970. 


Foreign-origin Telecommunications patents (distributed by year of 
patent grant) increased from 25.6% of the total in 1970 to 43.8% in 
1983. Most of this increase (88.8%) resulted from Japanese-origin 
patenting in the United States. 


° From 1980-1983, Japanese residents received 44.9% of the foreign- 
origin U.S. patents, residents of West Germany, France, the United 
Kingdom, the Netherlands and Canada together received 45.6% of the 
foreign-origin patents. 


° From 1981-1983, 4.4% of Telecommunications patents were assigned to 
government organizations. This is higher than the 2.7% average for 
all technologies. The U.S. Navy accounts for most of this patent-— 
ing. 


A higher-than-average percentage of Telecommunications patents were 
assigned to corporate and government organizations, rather than in- 
dividuals. This probably is due to the complexity and the expense 
of research and development in this technology. 
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* Most Telecommunications patents are owned by relatively few compa- 
nies. Less than 9% of the 4,118 organizations active in Telecommun- 
ications patenting were assigned 79.0% of the patents granted from 
1969-1983. The top three organizations were assigned 14.2% of the 


patents. 


* Among the seven major areas of Telecommunications, Digital and Pulse 
Communications had the most patents from 1963-1983, Television and 
Facsimile had the most patents from 1981-1983. 


® Among the 20 subdivisions of Telecommunications, Facsimile or Picto- 
tial Communication Systems and Light Wave and Multiplexed Light Wave 
Communications had the greatest 3-year/l0-year share. 


The remainder of this publication consists of in-depth profiles of major 
areas and subdivisions of Telecommunications. These enable more detailed 
analysis of this technology. Patent numbers for all patents and titles 
of post-1968 patents used in this report are available on microfiche from 
the National Technical Information Service. See Appendix B for informa- 
tion on ordering the microfiche supplement. 
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1.0 TELEPHONY 


INTRODUCTION 


Telephony is the use of instruments and electricity to transmit speech 
and other sounds. This publication defines telephony as the analog sig- 
nal representation of sounds and the transmission and reception of such 
signals. This section profiles telephony in two general categories. The 
first profile is subscriber and substation equipment, and the second is 
central office and other subscriber linking equipment. These profiles 
specifically exclude digital communication techniques, multiplex communi-— 
cations systems, analog carrier wave systems, and light wave communica-— 
tions, all of which are covered elsewhere in this report. They also ex- 
clude wave transmission lines and networks per se since they do not per-— 
tain exclusively to telephony. 
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1.1 TELEPHONY: SUBSCRIBER AND SUBSTATION EQUIPMENT 
INCLUDING KEY TELEPHONE SYSTEMS 


DEFINITION 


This profile includes all telephone circuits and systems which do not 
involve the interconnection of subscribers in two-way communication. It 
additionally includes strictly local two-way systems such as intercoms, 
party lines, and key telephone systems. Examples of circuits, systems 
and elements in this profile are: 


Telephone instruments 

Microphones 

Speakers 

Dials 

Amplifiers 

Conference circuits 

Coin and other paystation telephones 
Speech analysis and synthesis 

Signal compression and expansion techniques 
Couplers 

Telephone accessories 

Secret systems 

Call recorders. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 1.1 are: 


U.S. Patent 4,046,972. This invention is an example of a typical station 
set. It uses a simplified key design with two indicating LEDs per key. 
It has an integrated circuit design to reduce size, cost, and power con- 
sumption, and a multiplexed data stream control to reduce the number and 
complexity of connecting leads. 


U.S. Patent 4,122,308. This invention provides time and cost billing in- 
formation to the subscriber during the telephone call. 


U.S. Patent 4,332,980. This invention is a multiple services system 
which uses telephone lines to provide information other than standard 
voice communications. Available features include the continuous monitor- 
ing and central reporting of intrusion detectors; heat, smoke and fire 
alarms, police alert, medical alert, meter reading, and the remote 
display of centralized data bases. 


U.S. Patent 4,348,550. This invention is an automatic dialer which re- 
sponds to spoken commands. 
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1.1 TELEPHONY: SUBSCRIBER AND SUBSTATION EQUIPMENT 
INCLUDING KEY TELEPHONE SYSTEMS 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam- 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 


the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 3777 
TOTAL REFERENCES CITED 22133 
U.S. Patent References Cited 19192 
Foreign Patent References Cited 1685 
Other References Cited 1256 
COUNTRY OF ORIGIN OF 
U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 
U.S. 11617 
Japan 1465 
Canada 565 
United Kingdom 547 
West Germany 404 
MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,932,709, General Teletronics Inc. 26 
3,760,121, Electronics Arrays, Inc. 21 
3,641,496, Phonplex Corp. 21 
3,790,720, Northern Telecom Ltd. 20 
3,843,845, Northern Telecom Ltd. 19 
MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
Bell Telephone Laboratories, Inc. 1470 
GTE Automatic Electric Laboratories, Inc. 300 
International Standard Electric Corp. 244 
International Telephone & Telegraph Corp. 234 
Northern Telecom Ltd. 228 


*Country of Origin information is limited to U.S. patent references 


issued from 1963-1983. 
*kAssignee information is limited to U.S. patent references issued from 


1969-1983. 
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1.2 TELEPHONY: CENTRAL OFFICE EQUIPMENT, SWITCHING SYSTEMS, REPEATERS, 
AND TESTING SYSTEMS AND DEVICES 


DEFINITION 


This profile includes “central office type” circuits and systems which 
are used to interconnect subscribers in two-way communication. Speci- 
fically excluded are strictly local two-way systems such as intercom, 
party line, key telephone, and conference systems which are in Profile 
1.1. Examples of circuits and systems in this profile are: 


Central registers 

Automatic number identifiers 
Traffic “peg counters” 

Switching systems 

“Special” features 

Operator circuits and switchboards 
Repeaters 

Testing devices. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 1.2 are: 


U.S. Patent 4,284,852. This patent illustrates an alternate routing 
scheme which uses clusters of telephone switching offices. 


U.S. Patent 4,310,726. This patent discloses a method for identifying a 
caller at an emergency call location such as a "911" network. 


U.S. Patent 4,348,554. This invention provides businesses with desirable 
features such as WATS and dedicated inter-office networks in an economi- 
cal fashion. 


U.S. Patent 4,421,955. This invention is an example of the current trend 
toward distributed switching systems. These systems give enhanced flexi- 
bility of design and greater reliability since the failure of any one 
unit does not disable the system. 
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1.2 TELEPHONY: CENTRAL OFFICE EQUIPMENT, SWITCHING SYSTEMS, 
REPEATERS, AND TESTING SYSTEMS AND DEVICES 


REFERENCES CITED 
During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam- 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 


the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 1917 
TOTAL REFERENCES CITED 13438 
U.S. Patent References Cited 12445 
Foreign Patent References Cited 459 

534 


Other References Cited 


COUNTRY OF ORIGIN OF 


U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 


U.S. 5891 
Japan 410 
Canada 409 
France 395 
West Germany 345 

MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,530,260, Bell Telephone Laboratories, Inc. 18 
4,004,109, Unassigned 16 
3,855,430, International Standard Electric Corp. 16 
4,041,252, North Electric Co. 15 
4,074,072, Bell Telephone Laboratories, Inc. 14 

MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
Bell Telephone Laboratories, Inc. 1450 
GTE Automatic Electric Laboratories, Inc. 395 
International Standard Electric Corp. 330 
Stromberg-Carlson Corp. 250 
International Telephone & Telegraph Corp. 211 


*Country of Origin information is limited to U.S. patent references 


issued from 1963-1983. 
**Assignee information is limited to U.S. patent references issued from 


1969-1983. 
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2.0 LIGHT WAVE COMMUNICATIONS 


CONTENTS 


PATENT SUMMARY 2.0 — LIGHT WAVE COMMUNICATIONS 
Introduction 
Activity Summary 
Organizations Assigned 13 or More Patents 
Patent Activity by Date 


PATENT PROFILE 2.1 — LIGHT WAVE COMMUNICATIONS: 


LIGHT 


WAVE AND MULTIPLEXED LIGHT WAVE COMMUNICATION PER SE 


Definition 

Selected Patents 

Activity Summary 

Organizations Assigned 3 or More Patents 
Patent Activity by Date 

References Cited 


PATENT PROFILE 2.2 — LIGHT WAVE COMMUNICATIONS: 
TRANSMITTING FIBER, WAVEGUIDE, OR ROD 

Definition 
Selected Patents 
Activity Summary 
Organizations Assigned 8 or More Patents 
Patent Activity by Date 
References Cited 


PATENT PROFILE 2.3 — LIGHT WAVE COMMUNICATIONS: 
LIGHT SOURCES AND DETECTORS 
Definition 
Selected Patents 
Activity Summary 
Organizations Assigned 3 or More Patents 
Patent Activity by Date 
References Cited 
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LIGHT 


LASER 


2-0 LIGHT WAVE COMMUNICATIONS 


INTRODUCTION 


Light wave communications use that part of the electromagnetic spectrum 
in or near the visible region. This portion of the spectrum includes the 
infrared and ultraviolet wavelengths. The characteristics of light can 
be used in a number of ways to transmit information. One way is to modu- 
late the intensity of a light source in accordance with an input signal. 
Another is to use a source which produces light of a single frequency as 
a carrier wave generator. With this type of source the use of standard 
modulation techniques, such as amplitude modulation (AM) and frequency 
modulation (FM), is possible. As with other communication systems, time 
and frequency division techniques may be employed to transmit information 
from more than one source. 


In light communication systems, the light signal is usually transmitted 
as line of sight transmission or via optical fibers. The use of the lat- 
ter permits the transmission of light around curves or to otherwise inac- 
cessible places. 


The laser, which produces a collimated, highly directional light ray with 


high optical power density, is an ideal signal source for optical commun- 
ications. 
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2-1 LIGHT WAVE COMMUNICATIONS: LIGHT WAVE AND MULTIPLEXED LIGHT WAVE 
COMMUNICATIONS PER SE 


DEFINITION 


This profile includes light wave communication systems and system com- 
ponents. Some of the systems, such as repeaters, are specialized. 
Others use pulse or time and frequency division multiplexing techniques 
or include optical waveguides. Also included are transceivers and sys-— 
tems permitting one-way communication. 


Transmitter and receiver circuits, specific light sources and modulation 
techniques for light communication systems form the system components. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 2.1 are: 


U.S. Patent 4,326,298. This patent discloses a voice communication sys-— 
tem which uses only light energy to transmit signals. This system's 
advantage is that operational cycles in the subscriber station remain the 
same as in traditional stations using electricity. 


U.S. Patent 4,403,352. This is an electro-optical device. The inventor 
claims that by using holographic writing and reading this device is effi- 
cient and requires little energy. 


U.S. Patent 4,366,565. This patent describes an optical communication 
system which uses angular division multiplexing. The system is designed 
to efficiently share a bandwidth and requires only a single fiber to in- 
terconnect stations. 


U.S. Patent 4,334,321. This patent describes an opto-acoustic transducer 
for use in telephone receivers. By converting the light energy directly 
to sound, this invention eliminates the need for copper wiring in the 
receiver and makes the receiver more compatible with optical fiber trans- 
mission cables. 
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2.1 LIGHT WAVE COMMUNICATIONS: LIGHT WAVE AND MULTIPLEXED LIGHT 
WAVE COMMUNICATIONS PER SE 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam- 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 


the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 462 
TOTAL REFERENCES CITED 2941 
U.S. Patent References Cited 2422 
Foreign Patent References Cited 177 
Other References Cited 342 
COUNTRY OF ORIGIN OF 
U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 
U.S. 1659 
Japan 146 
West Germany 112 
France 97 
United Kingdom 88 
MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,953,727, Thomson-CSF 12 
4,089,584, Northrop Corp. 1l 
4,070,572, General Electric Co. 11 
3,928,760, Matsushita Electric Industrial Co., Ltd. 1l 
3,717,769, Bell Telephone Laboratories, Inc. ll 
MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
Bell Telephone Laboratories, Inc. 232 
United States of America, Navy 110 
General Electric Co. 62 
International Business Machines Corp. 53 
International Telephone & Telegraph Corp. 50 


*Country of Origin information is limited to U.S. patent references 


issued from 1963-1983. 
*kAssignee information is limited to U.S. patent references issued from 


1969-1983. 
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2-2 LIGHT WAVE COMMUNICATIONS: LIGHT TRANSMITTING FIBER, 
WAVEGUIDE, OR ROD 


DEFINITION 


This profile includes different forms of optical fibers, waveguides or 
rods, and optical coupling and connecting devices. The optical coupling 
devices deliver light waves between optical structures and include lenses 
and prisms. The connecting devices join optical fibers or other optical 
elements. The particular compositions of the fibers, such as the type of 
cores used, are also included. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 2.2 are: 


U.S. Patent 4,274,706. This patent describes a device which combines 
light beams of different wavelengths onto a single fiber or permits sep-— 
arate detectors to receive the beams. This invention is designed to be 
compact, inexpensive, and easily made. 


U.S. Patent 4,317,614. This patent discloses a fiber optic data bus 
which transmits signals between master and slave terminals. The inventor 
claims that the system significantly reduces electronic hardware. 


U.S. Patent 4,423,922. This patent discloses a directional coupler for 
optical communications systems. It provides a coupler which is easily 
manufactured, compact and which efficiently couples optical beams between 
a terminal and network. 


U.S. Patent 4,329,017. This patent describes a module for coupling light 
from or to fibers. It also performs monitoring, splitting and switching 
functions. The monitoring function is desirable because it allows veri- 
fication of module operation and determination of the fiber's integrity. 
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2.2 LIGHT WAVE COMMUNICATIONS: LIGHT TRANSMITTING 
FIBER, WAVEGUIDE, OR ROD 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exan- 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 
the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 2047 
TOTAL REFERENCES CITED 14530 
U.S. Patent References Cited 11059 
Foreign Patent References Cited 1536 
Other References Cited 1935 
COUNTRY OF ORIGIN OF 
U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 
U.S. 7000 
Japan 778 
United Kingdom 762 
West Germany 576 
France 435 
MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,455,625, Bausch & Lomb, Inc. 60 
3,734,594, Bell Telephone Laboratories, Inc. 46 
3,948,582, BICC Ltd. 36 
3,861,781, Nippon Electric Co., Ltd. 36 
3,864,018, Bell Telephone Laboratories, Inc. 34 
MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
Bell Telephone Laboratories, Inc. 1362 
Corning Glass Works 569 
United States of America, Navy 431 
International Telephone & Telegraph Corp. 391 
236 


Siemens AG. 


*Country of Origin information is limited to U.S. patent references 


issued from 1963-1983. 
*kAssignee information is limited to U.S. patent references issued from 


1969-1983. 
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2.3 LIGHT WAVE COMMUNICATIONS: LASER LIGHT SOURCES AND DETECTORS 


DEFINITION 


This profile includes the structure of semiconductor lasers and arrange— 
ments that permit their operation. This type of laser is used exten- 
sively in optical communication systems. Also included are individual 
semiconductor devices used to detect light, or to both generate and 
detect light. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 2.3 are: 


U.S. Patent 4,309,667. This invention is a laser device which emits ra— 
diation at different wavelengths. This laser device is useful for fre- 
quency multiplexing in optical communication systems. 


U.S. Patent 4,367,483. This patent describes an optical semiconductor 
device wherein the light-emitting and light-receiving elements are part 
of an integral unit. It uses a single lens for both optical transmission 
and reception, thus allowing the unit to be manufactured inexpensively. 


U.S. Patent 4,347,611. This patent describes a laser structure which 
generates a beam that may be focused into a narrow index guided filament. 
The inventor claims improved quality of the beam's focus. 


U.S. Patent 4,380,074. This invention is a laser device and an optical 
amplifier. Both are mounted on an integrated circuit chip along with 
electronic circuits for processing information signals. The inventor 
believes this arrangement will lead to more efficient, compact and less 
costly communication systems. 
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2.3 LIGHT WAVE COMMUNICATIONS: LASER LIGHT SOURCES 
AND DETECTORS 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam- 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 


the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 681 
TOTAL REFERENCES CITED 5107 
U.S. Patent References Cited 4148 
Foreign Patent References Cited 117 
Other References Cited 842 
COUNTRY OF ORIGIN OF 
U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 
U.S. 2167 
Japan 395 
United Kingdom 162 
West Germany 140 
France 106 
MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,982,261, Varian Associates, Inc. 18 
3,849,790, Licentia Patent-Verwaltungs GmbH 16 
3,758,875, Bell Telephone Laboratories, Inc. 16 
3,978,428, Xerox Corp. 15 
3,780,358, International Standard Electric Corp. 15 
MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
Bell Telephone Laboratories, Inc. 417 
RCA Corp. 234 
International Business Machines Corp. 208 
Hitachi, Ltd. 122 
General Electric Co. 109 


*Country of Origin information is limited to U.S. patent references 


issued from 1963-1983. 
*kAssignee information is limited to U.S. patent references issued from 


1969-1983. 
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3.0 MULTIPLEX COMMUNICATIONS (EXCLUDING LIGHT WAVE) 


CONTENTS 


PATENT SUMMARY 3.0 — MULTIPLEX COMMUNICATIONS (EXCLUDING 


LIGHT WAVE) 
Introduction 
Activity Summary 
Organizations Assigned 9 or More Patents 
Patent Activity by Date 


PATENT PROFILE 3.1 — MULTIPLEX COMMUNICATIONS: FREQUENCY 


DIVISION MULTIPLEXING (FDM) 
Definition 
Selected Patents 
Activity Summary 
Organizations Assigned 2 or More Patents 
Patent Activity by Date 
References Cited 


PATENT PROFILE 3.2 — MULTIPLEX COMMUNICATIONS: TIME 
DIVISION MULTIPLEXING (TDM) INCLUDING COMBINED 
FDM/ TDM 

Definition 

Selected Patents 

Activity Summary 

Organizations Assigned 6 or More Patents 
Patent Activity by Date 

References Cited 


PATENT PROFILE 3.3 — MULTIPLEX COMMUNICATIONS: BINAURAL 


AND STEREOPHONIC SYSTEMS 
Definition 
Selected Patents 
Activity Summary 
Organizations Assigned 3 or More Patents 
Patent Activity by Date 
References Cited 


PATENT PROFILE 3.4 — MULTIPLEX COMMUNICATIONS: OTHER 
MULTIPLEXING METHODS, DUPLEX, DIPLEX, AND TESTING 
Definition 
Selected Patents 
Activity Summary 
Organizations Assigned 4 or More Patents 
Patent Activity by Date 
References Cited 
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3.0 MULTIPLEX COMMUNICATIONS 
INTRODUCTION 


Multiplexing is the simultaneous transmission of two or more information 
signals in either one or both directions over the same transmission 
medium. This transmission is done in a manner which allows the infor- 
mation signals to be discretely recovered. Multiplexing promotes effi- 
cient use of communications media by more completely using the available 
bandwidth. The patent activity in Multiplex Communications is shown in 
four profiles, namely Frequency Division Multiplexing (FDM), Time Divi- 
sion Multiplexing (TDM), Binaural and Stereophonic Systems, and Other 
Multiplexing Techniques and Circuits. Specifically excluded are multi- 
plexed light wave communications systems covered in Profiles 2.0-2.3 in 
this report. 
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3.1 MULTIPLEX COMMUNICATIONS: FREQUENCY DIVISION MULTIPLEXING (¥FDM) 
DEFINITION 


In FDM systems, the frequency spectrum of the transmission medium is di- 
vided into segments. Each resulting segment is used to transmit a re- 
spective information channel. Some of the FDM systems included are: 


Digital analysis or synthesis 
Pilot signal systems 

FDM repeater circuits 
Ancillary signalling systems 
Duplex FDM 

FDM switching. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 3.1 are: 


U.S. Patent 4,402,076. This two-wire, two-way FDM system uses one fre- 
quency band for the transmitting channel and another for the receiving 
channel. This invention is intended to reduce noise and intermodulation 
distortion. 


U.S. Patent 4,326,288. This system converts pulse code modulated and 
audio signals into FDM signals. It uses a digital conversion system 
which simplifies the signal multiplication factors by choosing carrier 
frequencies which are even multiples of the signal sampling rates. 


U.S. Patent 4,361,886. This is a system for synchronizing master and 
slave transmitter-receiver stations which allows for compensation of a 
doppler shift due to relative movement of the stations. 


U.S. Patent 4,385,381. The patent states that this invention of a FDM 


system compensates for interference and fading caused by the reception 
from multiple transmitters. 
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3.1 MULTIPLEX COMMUNICATIONS: FREQUENCY DIVISION MULTIPLEXING (FDM) 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam- 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 


the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 169 
TOTAL REFERENCES CITED 888 
U.S. Patent References Cited 766 
Foreign Patent References Cited 29 
Other References Cited 93 
COUNTRY OF ORIGIN OF 
U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 
U.S. 457 
France 52 
Japan 49 
West Germany 31 
Netherlands 18 
MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 


3,864,521, Rockwell International Corp. 9 
3,809,815, Litton Systems, Inc. 9 
3,605,019, International Business Machines Corp. 9 
3,891,803, Telecommunications Radioelectriques 


et Telephoniques 6 

3,676,598, Bell Telephone Laboratories, Inc. 6 
MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 

Bell Telephone Laboratories, Inc. 57 
GTE Automatic Electric Laboratories, Inc. 25 
U.S. Philips Corp. 19 
Communications Satellite Corp. 19 
Superior Continental Corp. 17 


*Country of Origin information is limited to U.S. patent references 


issued from 1963-1983. 
*kAssignee information is limited to U.S. patent references issued from 


1969-1983. 
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3.2 MULTIPLEX COMMUNICATIONS: TIME DIVISION MULTIPLEXING (TDM) 
INCLUDING COMBINED FDM/TDM 


DEFINITION 


In TDM systems, access to the communications medium is divided into dis- 
crete time intervals and individual information channels are assigned 
different time intervals. Assignment of channels to their respective 
time intervals, commonly called “time slots,” can be constant or vari- 
able. This profile includes such TDM systems and techniques as: 


Polarity multiplexing 

Time assigned speech interpolation 
Bus systems 

Loop systems 

Address transmitted (including packet) 
TDM repeaters 

Pilot 

Ancillary signalling 
Synchronizing 
Multiplexers/distributors 
Combined TDM/FDM systems 

Duplex TDM 

TDM switching. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 3.2 are: 


U.S. Patent 4,377,860. This invention sends data and voice simultaneous- 
ly by reducing the sampling rate for the voice signals and using the con- 
served bandwidth to transmit data when needed. It is an example of the 
problems and possible solutions associated with the simultaneous TDM 
transmission of voice and data information. 


U.S. Patent 4,389,720. This patent shows a TDM conference arrangement. 


U.S. Patent 4,390,981. This patent demonstrates the use of a micropro- 
cessor—controlled message handling system for low speed terminals. 


U.S. Patent 4,408,323. This patent shows a switching facility which can 
accommodate both voice and data information. 
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3.2 MULTIPLEX COMMUNICATIONS: TIME DIVISION MULTIPLEXING (TDM) 
INCLUDING COMBINED FDM/TDM 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam- 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 


the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 1301 
TOTAL REFERENCES CITED 7123 
U.S. Patent References Cited 6388 
Foreign Patent References Cited 223 
Other References Cited 512 
COUNTRY OF ORIGIN OF 
U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 
U.S. 3976 
Japan 425 
France 407 
West Germany 291 
United Kingdom 281 
MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,927,268, Communications Satellite Corp. 26 
3,597,549, Bell Telephone Laboratories, Inc. 23 
3,956,593, Arthur A. Collins, Inc. 22 
3,988,545, International Business Machines Corp. 19 
3,749,845, Bell Telephone Laboratories, Inc. 19 
MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
Bell Telephone Laboratories, Inc. 856 
International Business Machines Corp. 363 
International Standard Electric Corp. 188 
Communications Satellite Corp. 184 
182 


Siemens AG. 


*Country of Origin information is limited to U.S. patent references 


issued from 1963-1983. 
*kAssignee information is limited to U.S. patent references issued from 


1969-1983. 
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3.3 MULTIPLEX COMMUNICATIONS: BINAURAL AND STEREOPHONIC SYSTEMS 


DEFINITION 


This category includes systems where two or more independent sound sig- 
nals are reproduced separately to create a sense of depth. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 3.3 are: 


U.S. Patent 3,944,749. This invention is an example of an AM stereo sys- 
tem. Such systems are getting increasing interest in view of recent Fed- 
eral Communications Commission (FCC) regulations permitting their use. 


U.S. Patent 4,282,401. This invention is an example of a discrete four 
channel stereo system. 


U.S. Patent 4,359,605. This invention shows a circuit for producing an 
artificial stereo signal from a monophonic signal. 


U.S. Patent 4,388,494. This invention is intended to produce a more 


realistic stereo sound. Stereo microphone pickups are placed on either 
side of a dummy head to simulate the ears of a listener. 
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3.3 MULTIPLEX COMMUNICATIONS: BINAURAL AND STEREOPHONIC SYSTEMS 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam- 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 


the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 464 
TOTAL REFERENCES CITED 3055 
U.S. Patent References Cited 2666 
Foreign Patent References Cited 141 
Other References Cited 248 
COUNTRY OF ORIGIN OF 
U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 
U.S. 1268 
Japan 503 
West Germany 58 
Netherlands 53 
United Kingdom 40 
MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,686,471, Victor Co. of Japan, Ltd. 26 
3,708,623, Quadracast Systems, Inc. 22 
3,218,393, Unassigned 19 
3,068,475, RCA Corp. 18 
3,823,268, McIntosh Laboratory, Inc. 15 
MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
Victor Co. of Japan, Ltd. 107 
Motorola Inc. 104 
Sony Corp. 95 
Sansui Electric Co., Ltd. 73 
CBS, Inc. 72 


*Country of Origin information is limited to U.S. patent references 


issued from 1963-1983. 
**Assignee information is limited to U.S. patent references issued from 


1969-1983. 
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3.4 MULTIPLEX COMMUNICATIONS: OTHER MULTIPLEXING METHODS, DUPLEX, 
DIPLEX, AND TESTING 


DEFINITION 


Although the patents in the preceding three profiles constitute the bulk 
of multiplex patenting activity, several other multiplexing techniques 
are in common use. They are covered here together with duplex, diplex, 
and testing systems. 


Some of the other multiplexing techniques are: pulse width modulation, 
pulse position modulation, and phase modulation. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 3.4 are: 


U.S. Patent 4,345,323. This invention illustrates one of many pulse mod- 
ulation techniques useful in a multiplexing system. 


U.S. Patent 4,380,062. This invention is a duplex system suitable for 
use in a subscriber carrier system. This system allows twice the number 
of signals to be sent as a typical carrier system. 


U.S. Patent 4,381,560. This patent is an example of the use of plural, 
diverse modulation techniques in a single multiplexing system. 


U.S. Patent 4,383,312. This patent is an example of a testing apparatus 


for use in a multiplex system. This system avoids using multiplex system 
computers as test devices and the associated software problems. 
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3.4 MULTIPLEX COMMUNICATIONS: OTHER MULTIPLEXING METHODS, 
DUPLEX, DIPLEX, AND TESTING 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam- 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 
the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 561 
TOTAL REFERENCES CITED 3688 
U.S. Patent References Cited 3356 
Foreign Patent References Cited 102 
Other References Cited 230 


COUNTRY OF ORIGIN OF 


U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 
U.S. 1614 
Japan 168 
France 154 
West Germany 134 
United Kingdom 119 

MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,937,882, Vadic Corp. 9 
4,064,369, North Electric Co. 7 
3,927,268, Communications Satellite Corp. 7 
3,892,923, U.S. Philips Corp. 7 
3,886,318, International Standard Electric Corp. 7 

MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
Bell Telephone Laboratories, Inc. 306 
International Standard Electric Corp. 105 
International Business Machines Corp. 93 
Siemens AG. 65 
International Telephone & Telegraph Corp. 48 


*Country of Origin information is limited to U.S. patent references 
issued from 1963-1983. 

**kAssignee information is limited to U.S. patent references issued from 
1969-1983. 
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= 4-0 ANALOG CARRIER WAVE COMMUNICATIONS 


INTRODUCTION 


log carrier wave systems are composed of carrier waves and analog sig-— 
s. The carrier wave is a signal of constant amplitude, frequency, and 
ase. The analog signal has a continuously varying amplitude. The car-— 


‘conveys information by having at least one of the carrier wave's charac— 
teristics varied. This variation is called modulation and is dependent 
upon variations in the analog signal. 


The continuously varying amplitude of the analog signal causes a propor- 
__ tionate change in either the amplitude or frequency of the carrier wave. 
-—s This modulation of the carrier wave is the source of the familiar radio 
terms AM (amplitude modulation) and FM (frequency modulation). Several 
modulation techniques can be used simultaneously to transmit several sig-— 


Serial Se 


~~ 

‘In order to receive and reproduce the information signal, specific cir-— 
cuits are designed for reversing the modulation process, i.e., demodu- 
lation. In the demodulation process the variations in the character-— 
_ istics of the carrier wave are detected and a signal proportionate to 
these variations is recreated. The recreated signal is a replica of the 
original continuously varying analog signal. 


This section presents as distinct areas the circuits and systems used in 
transmitters, receivers, and transceivers. 
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4.1 ANALOG CARRIER WAVE COMMUNICATIONS: TRANSMITTER CIRCUITS 
AND SYSTEMS 


DEFINITION 


This profile includes apparatus for generating and modulating a carrier 
wave such that a modulated carrier wave can be coupled to the transmis— 
sion medium. Transmitters are presented as special purpose devices, 
employing specific circuits and modulation techniques or having a partic- 
ular construction. Among the special purpose devices are mobile or port- 
able transmitters that can be carried in vehicles or hand held by indivi- 
duals. Specific circuits include those to control or change the frequen- 
cy of the transmitter, control or measure signal quality and permit voice 
actuated operation. Different types of transmitters such as those using 
amplitude, frequency or other modulation techniques are also included. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 4.1 are: 


U.S. Patent 4,274,156. This patent discloses a device for monitoring a 
radio frequency transmitter. The patent states that in case of a trans- 
mitter malfunction this device can switch off the transmitter in 25 mi- 
croseconds, which is more than a thousand times faster than previous de- 
vices. 


U.S. Patent 4,344,184. This patent discloses a wireless microphone, the 
type used by singers during stage performances. The inventor eliminated 
the projecting antenna by incorporating it into the unit's structure. 
This makes the microphone more compact and attractive. 


U.S. Patent 4,373,206. This patent is an example of a mobile radio 
transmitter. It eliminates interference for other equipment in the sys- 
tem. 


U.S. Patent 4,225,822. This patent is an example of an amplitude modula- 
tion circuit which is less expensive to use than previous circuits. It 


reduces the overmodulation and modulation distortion that may occur in a 
transmitter. 
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4&.1 ANALOG CARRIER WAVE COMMUNICATIONS: TRANSMITTER 
CIRCUITS AND SYSTEMS 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam- 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 


the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 445 
TOTAL REFERENCES CITED 2493 
U.S. Patent References Cited 2245 
Foreign Patent References Cited 111 
Other References Cited 137 
COUNTRY OF ORIGIN OF 
U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 
U.S. 1434 
Japan 99 
United Kingdom 73 
West Germany 43 
France 31 
MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,641,451, Motorola Inc. 12 
3,870,954, International Telephone & Telegraph Corp. 8 
3,852,669, United States of America, Army 8 
4,019,150, Motorola Inc. 7 
7 


3,486,128, United States of America, Army 


MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
Motorola Inc. 85 
United States of America, Navy 40 
Bell Telephone Laboratories, Inc. 40 
RCA Corp. 38 
United States of America, Army 36 


*Country of Origin information is limited to U.S. patent references 


issued from 1963-1983. 
*kkAssignee information is limited to U.S. patent references issued from 


1969-1983. 
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4.2 ANALOG CARRIER WAVE COMMUNICATIONS: RECEIVER OR FREQUENCY CONVERTOR 
CIRCULTS AND SYSTEMS 


DEFINITION 


This profile includes circuits for the recovery and reproduction of the 
information signal placed on a carrier signal. Individual areas are de- 
fined by the specific function a circuit performs. These include cir- 
cuits that remove the signal from the carrier, permit selection of a 
particular station or channel, change the frequency of the modulated car- 
rier to another frequency (such as the intermediate frequency), and pro- 
vide local oscillator frequency control. Circuits that provide control 
of the signal level or volume and correct for or eliminate noise or dis- 
tortion are also included. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 4.2 are: 


U.S. Patent 4,327,446. This patent is an example of a noise elimination 
circuit for use in radio receivers. 


U.S. Patent 4,374,437. This patent describes a television tuning system 
that uses a microcomputer to provide rapid tuning of a selected channel. 


U.S. Patent 4,314,375. This patent is an example of the electronic sys- 
tems developed to provide for television channel selection. 


U.S. Patent 4,340,975. This patent describes a tuner arrangement that 


permits the selection of either VHF or UHF signals without having to 
switch between two separate tuners. 
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4.2 ANALOG CARRIER WAVE COMMUNICATIONS: RECEIVER OR FREQUENCY CONVERTOR 
CIRCUITS AND SYSTEMS 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 


the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 2159 
TOTAL REFERENCES CITED 12255 
U.S. Patent References Cited 11058 
Foreign Patent References Cited 474 
Other References Cited 723 
COUNTRY OF ORIGIN OF 
U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 
U.S. 6539 
Japan 1400 
West Germany 418 
United Kingdom 205 
France 161 
MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,845,394, Sony Corp. 37 
3,968,440, Texas Instruments, Inc. 32 
3,961,261, Tennelec, Inc. 30 
3,835,384, General Dynamics Corp. 27 
3,940,702, Alps Electric Co., Ltd. 25 
MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
Motorola Inc. 479 
RCA Corp. 416 
Matsushita Electric Industrial Co., Ltd. 310 
Zenith Radio Corp. 308 
Sony Corp. 260 


*Country of Origin information is limited to U.S. patent references 


issued from ]963-1983. 
*kAssignee information is limited to U.S. patent references issued from 


1969-1983. 
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4.3 ANALOG CARRIER WAVE COMMUNICATIONS: OTHER SYSTEMS 
DEFINITION 


This profile includes systems designed to perform a special function and 
complete stations or systems having circuits for performing specific 
functions. Complete stations are transceivers, i.e., transmitters and 
receivers at the same location, and complete systems are those with 
transmitters and receivers at separate locations. 


Among the special systems are those which distribute signals to several 
locations, repeaters, and systems to prevent unauthorized reception of 
the transmitted signal. Also included are systems that permit selective 
communication between individual transmitters, such as cellular systems. 


Some of the complete systems contain specific circuits that control or 
measure signal quality or utilize various modulation techniques. 
The transceivers may have circuits for signal quality control, or 
have circuits peculiar to transceivers. Examples of the latter are 
circuits which prevent transmitter-receiver switching or interaction and 
those which use common elements to perform plural functions. 


Circuit structure specific to a transmitter or receiver found in one of 
the transmitter or receiver profiles may also be found here if it is 
employed as part of a transmitter and/or receiver in a complete station 
or system. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 4.3 are: 


U.S. Patent 4,392,242. This patent describes a circuit arrangement for 
use in cellular mobile communication systems. The patent states that 
this invention provides many more speech channels than previously known 
systems. 


U.S. Patent 4,259,741. This patent describes a satellite relay system 
which has sharp directivity and efficiently uses the available frequency 
bands. 


U.S. Patent 4,377,870. This patent describes a portable system for pol- 
ling people in an audience. This device is wireless and designed to be 
used easily in a variety of locations. 


U.S. Patent 4,317,222. This patent describes a radio transceiver with a 


hand-held microphone in which the controls and displays are on the micro- 
phone instead of on the main chassis of the transceiver. 
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4.3 ANALOG CARRIER WAVE COMMUNICATIONS: OTHER SYSTEMS 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 


the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 1225 
TOTAL REFERENCES CITED 9510 
U.S. Patent References Cited 874] 
Foreign Patent References Cited 974 
Other References Cited 495 
COUNTRY OF ORIGIN OF 
U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 
U.S. 4347 
Japan 504 
United Kingdom 209 
France 155 
West Germany 149 
MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,983,484, Nihon Dengyo Co., Ltd. 23 
3,733,430, RCA Corp. 22 
3,790,700, Hughes Aircraft Co. 241 
3,663,762, Bell Telephone Laboratories, Inc. 14 
3,757,225, Telebeam Corp. 13 
MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
Motorola Inc. 273 
Bell Telephone Laboratories, Inc. 247 
RCA Corp. 110 
General Electric Co. 101 
United States of America, Navy 87 


*Country of Origin information is limited to U.S. patent references 


issued from 1963-1983. 
*kAssignee information is limited to U.S. patent references issued from 


1969-1983. 
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5-0 DIGITAL AND PULSE COMMUNICATIONS 


INTRODUCTION 


§ a variation of a voltage or current which normally has a con- 
n e. The variation has an extremely rapid rise and decay time 
whi ch pproaches infinitesimal duration. Digital communication is the 
r ssion of information via a signal which varies in discrete steps, 
-off. Digital information is generally transmitted via coded 
Profiles in this section include any communication system which 


in some parameter of an electrical or electromagnetic signal. 
ically excluded are light wave communications via pulses and multi- 
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5.1 DIGITAL AND PULSE COMMUNICATIONS: TRANSMITTERS INCLUDING DIGITAL 
MODULATORS AND TRANSCEIVERS 


DEFINITION 


This profile includes systems and circuits for forming and transmitting 
pulses. Also included are pulse modulators, which vary a characteristic 
of a repetitious pulse wave in accordance with information to be trans- 
mitted, and transceivers. Transceivers are combinations of a transmitter 
and receiver at the same location, which transmit and receive over the 
same medium to and from the same location. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 5.1 are: 


U.S. Patent 4,263,670. This patent is an example of a data modem. The 
invention uses a microprocessor for processing and control of all trans- 
mitter and receiver operations. 


U.S. Patent 4,380,746. This patent is an example of a pulse modulator 
which converts analog information into a series of pulses. 


U.S. Patent 4,419,756. This invention is a processor-controlled data set 
designed to be very flexible in providing different modes of operation. 


U.S. Patent 4,425,664. This patent shows another data set. This set is 


an all-digital set which is "universal" in that it is easily reconfigur- 
able into several different types of data sets. 
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5.1 DIGITAL AND PULSE COMMUNICATIONS: TRAMSMITTERS INCLUDING DIGITAL 
MODULATORS AND TRANSCEIVERS 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 


the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) : 431 

TOTAL REFERENCES CITED 2315 
U.S. Patent References Cited 2097 
Foreign Patent References Cited 53 
Other References Cited 165 

COUNTRY OF ORIGIN OF 

U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 
U.S. 1432 
Japan 116 
United Kingdom 70 
France 68 
West Germany 64 

MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,806,806, Bell Telephone Laboratories, Inc. 13 
3,699,566, Unassigned 8 
3,857,111, Universite De Sherbrooke 7 
3,878,465, Universite De Sherbrooke 6 
3,815,033, Bell Telephone Laboratories, Inc. 6 

MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
Bell Telephone Laboratories, Inc. 204 
International Business Machines Corp. 89 
U.S. Philips Corp. 51 
Motorola Inc. 50 
General Electric Co. 43 


*Country of Origin information is limited to U.S. patent references 


issued from 1963-1983. 
**Assignee information is limited to U.S. patent references issued from 


1969-1983. 
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5.2 DIGITAL AND PULSE COMMUNICATIONS: RECEIVERS, INCLUDING 
DEMODULATORS, REPEATERS AND EQUALIZERS 


DEFINITION 


Receivers and demodulators include apparatus to decode, demodulate, or 
otherwise recapture the intelligence from the received pulse signal. Re- 
peaters receive and then retransmit a pulse signal, usually at a higher 
energy level. Equalizers are a network of delay lines and attenuators 
which permit an incoming pulse signal to be adjusted in time and ampli- 
tude to meet the requirements of a circuit using the signal. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 5.2 are: 


U.S. Patent 4,298,986. This invention is a phase-shift-modulated digital 
data receiver. 


U.S. Patent 4,320,523. This invention is an example of a digital radio 
receiver. 


U.S. Patent 4,378,526. This patent shows a demodulator for a pulse-code 
modulated signal. This demodulator is designed to eliminate one step in 
demodulation. 


U.S. Patent 4,399,547. This invention is a receiver circuit for a power 
line phase modulated signal system. It is designed to prevent errors re- 
sulting from changes in the power factor as the length of the power line 
changes. 
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5.2 DIGITAL AND PULSE COMMUNICATIONS: RECEIVERS INCLUDING DEMODULATORS, 
REPEATERS, AND EQUALIZERS 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 
the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 918 

TOTAL REFERENCES CITED 5130 
U.S. Patent References Cited 4698 
Foreign Patent References Cited 96 
Other References Cited 336 

COUNTRY OF ORIGIN OF 

U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 
U.S. 3134 
Japan 362 
France 219 
United Kingdom 149 
West Germany 113 

MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,868,603, Telecommunications Radioelectriques Et 

Telephoniques 21 

3,878,468, Bell Telephone Laboratories, Inc. 19 
3,993,956, Motorola Inc. 14 
3,971,996, Hycom Inc. 12 

MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
Bell Telephone Laboratories, Inc. 432 
International Business Machines Corp. 199 
Nippon Electric Co., Ltd. 129 
Motorola Inc. 115 
United States of America, Navy 114 


*Country of Origin information is limited to U.S. patent references 


issued from 1963-1983. 
**kAssignee information is limited to U.S. patent references issued from 
1969-1983. 
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5.3 DIGITAL AND PULSE COMMUNICATIONS: PARTICULAR MODULATION 
TECHNIQUES, SYSTEMS USING ALTERNATING OR PULSATING CURRENT, SECRET 
COMMUNICATION AND MULTILEVEL SYSTEMS 


DEFINITION 


This profile includes patents disclosing a particular technique or method 
of modulating the pulse signal to encode desired information. Pulses can 
be modulated by number, width, position and amplitude. Also included are 
miscellaneous pulse communication systems such as secret systems and 
systems using alternating current. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 5.3 are: 


U.S. Patent 4,199,722. This patent is an example of a delta modulation 
system. In delta systems only the change in magnitude between consecu- 
tive samples, rather than the magnitude itself, is transmitted. This 
conserves bandwidth. 


U.S. Patent 4,207,524. This patent is a system for encoding and decoding 
weak signals. It is intended to be used for relatively short distance, 
remote control devices such as cordless telephones and automobile 
starters. 


U.S. Patent 4,314,371. This patent shows a voice communication system 
for use in a high noise environment. It finds application in systems 
such as citizens band radios. In this system, a receiver is activated 
only when an incoming signal is preceded by a specified 24-bit address. 


U.S. Patent 4,383,322. This patent is an example of a pseudo noise or 
spread spectrum coding system. 
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5.3 DIGITAL AND PULSE COMMUNICATIONS: PARTICULAR MODULATION TECHNIQUES, 
SYSTEMS USING ALTERNATING OR PULSATING CURRENT, SECRET COMMUNICATION AND 
MULTILEVEL SYSTEMS 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 
the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 1768 
TOTAL REFERENCES CITED 10661 
U.S. Patent References Cited 9686 
Foreign Patent References Cited 281 
Other References Cited 694 


COUNTRY OF ORIGIN OF 


U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 
U.S. 6064 
Japan 613 
United Kingdom 345 
West Germany 325 
France 308 

MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,956,615, International Business Machines Corp. 20 
3,958,081, International Business Machines Corp. 18 
3,657,699, International Business Machines Corp. 16 
3,962,539, International Business Machines Corp. 15 
3,798,359, International Business Machines Corp. 15 

MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
Bell Telephone Laboratories, Inc. 691 
International Business Machines Corp. 622 
U.S. Philips Corp. 172 
Nippon Electric Co., Ltd. 161 
International Standard Electric Corp. 127 


*Country of Origin information is limited to U.S. patent references 
issued from 1963-1983. 
**Assignee information is limited to U.S. patent references issued from 
1969-1983. 
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5.4 DIGITAL AND PULSE COMMUNICATIONS: ERROR CHECKING AND CORRECTION 
INCLUDING TESTING AND SYNCHRONIZATION 


DEFINITION 


This profile includes apparatus and processes for the detection and/or 
correction of errors in pulse or pulse coded information. An error is 
defined as any change in the information content of pulse coded data to a 
state or value other than the desired content. Also included are testing 
systems other than error related testing, and synchronization apparatus 


and processes. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 5.4 are: 


U.S. Patent 4,321,704. This patent shows an error checking system using 
parity bits. It is designed for use in digital video recording systems 
as well as communication systems. 


U.S. Patent 4,349,904. This invention is an error checking and correc- 
tion system for teletext systems. 


U.S. Patent 4,422,171. This patent shows an error checking system suit- 
able for use in satellite systems transmitting bulk data between distant 
points. It is an example of transmit-acknowledge error checking systems. 


U.S. Patent 4,428,076. This patent shows a transmission line testing 
scheme which uses a standard pseudorandom bit pattern. 
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5.4 DIGITAL AND PULSE COMMUNICATIONS: ERROR CHECKING AND CORRECTION 
INCLUDING TESTING AND SYNCHRONIZATION 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 


the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 1413 
TOTAL REFERENCES CITED 9722 
U.S. Patent References Cited 8981 
Foreign Patent References Cited 182 
Other References Cited 559 


COUNTRY OF ORIGIN OF 


U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 
U.S. 5485 
Japan 483 
United Kingdom 328 
France 307 
West Germany 285 

MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,517,174, Telefonaktiebolaget LM Ericsson 18 
3,988 ,677, Unassigned 15 
3,721,959, Collins Radio Co. 15 
3,851,306, International Business Machines Corp. 14 
4,206,440, Sony Corp. 13 

MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
International Business Machines Corp. 678 
Bell Telephone Laboratories, Inc. 570 
Honeywell Information Systems Inc. 177 
Motorola Inc. 156 
Sperry Corp. 137 


*Country of Origin information is limited to U.S. patent references 
issued from 1963-1983, 

**Assignee information is limited to U.S. patent references issued from 
1969-1983. 
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5-5 PULSE AND DIGITAL COMMUNICATIONS: CODE CONVERSION 
DEFINITION 


This profile includes apparatus and techniques for translating one code 
into another, especially systems for converting analog codes to digital 
codes and vice versa. Also included are digital communications apparatus 
which are convertible to analog operation. Other code convertors covered 
include: digital-to-digital convertors, synchro convertors, reversible 
convertors, integrating convertors, and convertors with sample hold func- 
tions. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 5.5 are: 


U.S. Patent 4,350,973. This patent is an example of a digital-to-digital 
code convertor. 


U.S. Patent 4,369,434. This patent shows a transmitting and receiving 
system for secret codes which is intended to minimize manual input by the 


operator. 


U.S. Patent 4,387,366. This patent shows a system for expanding the 
amount of information which can be included in an eight-bit binary code 
signal. 


U.S. Patent 4,404,544. This invention is a coding scheme for binary data 
which facilitates conversion from bipolar code to binary code. Such a 
conversion is required, for example, when bipolar coded data on an elec- 
tric cable are transferred onto an optic link which can only transmit bi- 
nary coded data. 
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5.5 DIGITAL AND PULSE COMMUNICATIONS: CODE CONVERSION 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 


the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 1408 

TOTAL REFERENCES CITED 9954 
U.S. Patent References Cited 8859 
Foreign Patent References Cited 173 
Other References Cited 922 

COUNTRY OF ORIGIN OF 

U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 
U.S. 5027 
Japan 547 
United Kingdom 318 
West Germany 254 
France 232 

MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,930,255, United States of America, Navy 23 
3,879,724, Vidar Corp. 16 
3,940,760, Analog Devices, Inc. 15 
3,872,466, Analog Devices, Inc. 15 
3,942,173, Analog Devices, Inc. 13 

MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
Bell Telephone Laboratories, Inc. 392 
International Business Machines Corp. 386 
United States of America, Navy 146 
Westinghouse Electric Corp. 144 
General Electric Co. 136 


*Country of Origin information is limited to U.S. patent references 


issued from 1963-1983. 
**assignee information is limited to U.S. patent references issued from 


1969-1983. 
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6.0 TELEVISION AND FACSIMILE 


CONTENTS 
Page 
PATENT SUMMARY 6.0 — TELEVISION AND FACSIMILE 
Introduction 205 
Activity Summary 206 
Organizations Assigned 22 or More Patents 207 
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Z 6.0 TELEVISION AND FACSIMILE 


INTRODUCTION 


- Television systems operate using apparatus which essentially breaks down 

a given scene or image into its component parts and transmits those 

parts, in the form of a sequence of electrical signals, to a remote loca- 

_ tion. At the remote location, apparatus is employed to capture the sig- 

nals corresponding to the component parts, and to reassemble them into an 
intelligible image. 


The breakdown of the image or scene is accomplished by identifying the 
light values of discrete elemental points in a given image and converting 
these light values into electrical signals. The image is recreated by 
converting the electrical signals to discrete light values in the same 
spatial relationship from which they were derived. The sequential trans- 

- mission and recreation of many individual images within a short time per- 
iod permits the perception of motion. 


In color television, besides identifying the light values, the system 
must be capable of identifying the color of the elemental points. This 
quality is also converted into an electrical signal and transmitted to 
the remote location so that the recreated image imparts the appropriate 
light and color values. 


A further distinction is made between natural color television and what 
is identified as “pseudo color” television. By natural color it is meant 
that a properly operating system will serve to recreate an image that is 
an accurate replica of the originally viewed image. Pseudo color, on the 
other hand, includes apparatus to portray a color image that does not 
necessarily have a correlation with the originally viewed image, such as 
the artificial coloring of an image viewed by a black-and-white camera. 


Television systems have been used to relay images across the vast dis- 
tances of space or to the next room. Besides being used to entertain and 
inform, their application finds increasing use in business and industry. 


Facsimile systems operate in the same basic manner as do television sys- 
tems. That is, an image is dissected into its component parts, and a 
signal representing those parts is generated and transmitted to a remote 
location where a reverse process recreates the original image. The dif- 
ference between the two is that facsimile systems are usually intended to 
transmit a single image of a document or photograph, for example, and are 
designed with that purpose in mind. 
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6.1 TELEVISION AND FACSIMILE: NATURAL AND PSEUDO COLOR TELEVISION 


DEFINITION 


This profile includes systems and circuits unique to color television. 
Special systems include those which create holographic or stereoscopic 
color images. Other systems combine or format the necessary signals for 
the transmission and ultimate recreation of a color image. These include 
systems using standards adopted by countries other than the United 
States. 


Circuits unique to color television are those that provide for proper 
synchronization between the transmitter and receiver, and those that pro- 
vide for control of picture quality. Also included are circuits and 
associated elements, such as optics, for the generation of the color sig— 
nal or the display of a color image. 


This profile also includes pseudo color systems which artificially color 
the displayed image. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 6.1 are: 


U.S. Patent 4,364,085. This patent describes an apparatus that can be 
used to color black-and-white weather pictures obtained from satellites 
or ground-based radar systems. The inventor suggests that this permits 
easier identification of land masses and bodies of water. 


U.S. Patent 4,394,681. This invention is for a projection television 
optical system. An optical assembly which can be elevated provides a 
large screen display. When not in use the assembly is compactly stored 
by retracting it into the system cabinet. 


U.S. Patent 4,134,127. This patent describes a system designed to permit 
the transmission of additional information along with the color televi- 
sion signal without interrupting the color television signal. The addi- 
tional information may be news items, the exact time or emergency mes- 
sages. 


U.S. Patent 4,296,431. This patent describes a system which provides 
good color fidelity while using noise elimination techniques. 
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6.1 TELEVISION AND FACSIMILE: NATURAL AND PSEUDO COLOR TELEVISION 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 


the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 1517 

TOTAL REFERENCES CITED 6603 
U.S. Patent References Cited 5657 
Foreign Patent References Cited 415 
Other References Cited 531 

COUNTRY OF ORIGIN OF 

U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 
U.S. 2984 
Japan 978 
West Germany 259 
United Kingdom 237 
Netherlands 175 

MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
4,096,516, RCA Corp. 18 
3,971,065, Eastman Kodak Co. 17 
4,074,321, Magnavox Co. 14 
3,950,780, General Electric Co. 14 
3,858,240, Communications Satellite Corp. 14 

MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
RCA Corp. 675 
Sony Corp. 287 
U.S. Philips Corp. 218 
Matsushita Electric Industrial Co., Ltd. 151 
Bell Telephone Laboratories, Inc. 131 


*Country of Origin information is limited to U.S. patent references 


issued from 1963-1983. 
*kAssignee information is limited to U.S. patent references issued from 


1969-1983. 
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6-2 TELEVISION AND FACSIMILE: TELEVISION CIRCUITS AND SYSTEMS 
NOT LIMITED TO COLOR APPLICATIONS 


DEFINITION 


This profile includes television systems designed for specific purposes 
such as cable television, restricted use, stereoscopic rendition, and 
bandwidth reduction. It also includes systems for combining the various 
signals which form the television transmission signal and systems which 
convert from one country's standard to another. 


Examples of specific circuits included in this profile are those for 
synchronization and picture quality control. Also included are circuits 
used in combination with other elements such as optics, cameras, and dis- 
play devices to generate a picture signal or display an image. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 6.2 are: 


U.S. Patent 4,383,272. This patent describes a device for reducing 
transmission bandwidth by discarding information to be transmitted from 
some fields or frames. 


U.S. Patent 4,215,370. The object of this invention is to maintain the 
quality of the transmitted signal while at the same time providing for 
the transmission of two video programs via a single satellite regenerat- 
ing circuit. 


U.S. Patent 4,364,090. This patent describes a system designed to 
improve image quality by achieving high detail resolution and avoiding 
all flicker effects. 


U.S. Patent 4,308,554. This patent describes a system for determining 
viewers' listening habits and reactions. 
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6.2 TELEVISION AND FACSIMILE: TELEVISION CIRCULTS AND SYSTEMS 
NOT LIMITED TO COLOR APPLICATIONS 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam- 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 


the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 3964 

TOTAL REFERENCES CITED 21748 
U.S. Patent References Cited 19093 
Foreign Patent References Cited 1048 
Other References Cited 1607 

COUNTRY OF ORIGIN OF 

U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 
U.S. 11529 
Japan 1952 
United Kingdom 864 
West Germany 685 
France 347 

MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,790,700, Hughes Aircraft Co. 22 
2,921,124, Bell Telephone Laboratories, Inc. 22 
3,919,462, Systems Development Corp. 21 
3,733,430, RCA Corp. 21 
3,493,674, RCA Corp. 21 

MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
RCA Corp. 1154 
Bell Telephone Laboratories, Inc. 438 
U.S. Philips Corp. 405 
Zenith Radio Corp. 384 
United States of America, Navy 376 


*Country of Origin information is limited to U.S. patent references 


issued from 1963-1983. 
*kaAssignee information is limited to U.S. patent references issued from 


1969-1983. 
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6.3 TELEVISION AND FACSIMILE: FACSIMILE OR 
PICTORIAL COMMUNICATION SYSTEMS 


DEFINITION 


This is a profile of facsimile systems which generate multicolor or mono- 
chromatic images. [It includes specialized facsimile systems which trans- 
mit a signal in addition to the picture signal, or transmit plural 
picture signals, or reduce the picture signal bandwidth. 


This profile also includes circuits and associated elements used to gen- 
erate the picture signal or to create the picture image. Examples of 
these are processing circuits which achieve specific effects such as 
halftone processing and color correction, and opto-mechanical devices 
which can be used to transmit or reproduce an image. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 6.3 are: 


U.S. Patent 4,405,951. This patent describes a facsimile system that 
uses microcomputers to control various functions of the system. The pat- 
ent states that the one-chip microcomputers control the system effi- 
ciently and inexpensively. 


U.S. Patent 4,106,060. This is for an electronic mail box that uses fac- 
simile equipment to forward letters, bills, or other mail to an address- 
ee. The purpose of the invention is to ensure faster mail delivery. 


U.S. Patent 4,413,287. This patent describes a system to reduce trans- 
mission time of a facsimile. It achieves this by more rapidly scanning 
the white areas of a document than those areas containing information. 


U.S. Patent 4,318,135. This patent describes a device which permits 
accurate and easy alignment of plural scanning arrays in a facsimile 
transmitter. The patent also discloses various electronic image process- 
ing components. 
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ee 
N AnD FACSIMILE: FACSIMILE OR 
COMMUNICATION SYSTEMS 


Office, references may be cited by the exam 
at indicate the prior art which is most closely 
mvention. Other references may be cited merely 
current state of the art. The information below is 
made of record during the examination of U.S. ap- 
ssued as patents in the subject technology during 


1180 
9617 
8938 | 


260 
419 


N OF 
ERENCES CITED* NUMBER OF CITATIONS 


3728 
Ti 5)3) 
399 
325 
109 


ENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 


Crosfield Electronics Ltd. 24 
Dr. Ing. Rudolf Hell GmbH 2 
Mead Corp. 20 
Recognition Equipment Inc. 18 
International Business Machines Corp. Ny 


CITED ASSIGNEES** NUMBER OF CITATIONS 


530 
348 
162 
155 
127 


at on is limited to U.S. patent references issued from 
op. 
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7.0 TELEMETRY 


CONTENTS 


PATENT PROFILE 7.0 — TELEMETRY 
Definition 
Selected Patents 
Activity Summary 
Organizations Assigned 4 or More Patents 
Patent Activity by Date 
References Cited 


7.0 TELEMETRY 


DEFINITION 


Telemetry involves measuring a parameter and transmitting the measured 
value over a telecommunications medium to a remote receiver. The meas- 
urement can be either automatic or manual. Given this definition, it is 
inevitable that there is much overlap between telemetry and the other 
categories in this report. However, the patents included in this profile 
are limited to circuits and systems in which the measuring, transmitting, 
and/or receiving of telemetric data are significant. This includes the 
data format and the method of transmission chosen. 


Telemetry is becoming increasingly important in the medical field, for 
the remote monitoring of a patient's vital signs; in the utility field, 
for remote meter reading; and in any other environment where constant or 
intermittent monitoring of system parameters is necessary. Since teleme- 
try does not compare in size with the other major areas of this report, 
it is presented as a single profile. 


SELECTED PATENTS 


The four patents selected to represent inventions in Profile 7.0 are: 


U.S. Patent 4,295,139. This patent shows a telemetry system designed 
to improve airport safety. With this system, aircraft in the vicinity of 
the airport are given constantly updated information about weather condi- 
tions which affect take-off and landing maneuvers. 


U.S. Patent 4,357,606. This patent shows fiber optic cables used in a 
telemetry monitoring system for a hazardous or explosive environment. 
When light sensing and transmitting elements are used there is no poten- 
tial for dangerous sparks. 


U.S. Patent 4,399,440. This invention is a system using line current and 
voltage as a signal carrier. Such systems, common in the field of tele- 
metry, efficiently use the available bandwidth by modulating information 
onto an existing electrical signal, i.e., the power signal. 


U.S. Patent 4,354,190. This is an example of a system designed for re- 
mote monitoring of the position of a rotating part. In such systems, 
position signals must be transmitted through some means other than a 
direct connection since such a connection would interfere with the rotary 
movement. 
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7.0 TELEMETRY 


REFERENCES CITED 


During the examination of an application for a patent in the United 
States Patent and Trademark Office, references may be cited by the exam- 
iner and/or the applicant to indicate the prior art which is most closely 
related to the claimed invention. Other references may be cited merely 
to demonstrate the current state of the art. The information below is 
based on the references made of record during the examination of U.S. ap- 
plications which were issued as patents in the subject technology during 


the period 1975-1983. 


TOTAL PATENTS ISSUED (1975-1983) 751 
TOTAL REFERENCES CITED 5037 
U.S. Patent References Cited 4641 
Foreign Patent References Cited 178 

218 


Other References Cited 


COUNTRY OF ORIGIN OF 


U.S. PATENT REFERENCES CITED* NUMBER OF CITATIONS 


U.S. 3147 
Japan 192 
West Germany 138 
United Kingdom 134 
France 102 
MOST FREQUENTLY CITED U.S. PATENTS, ASSIGNEE NUMBER OF CITATIONS 
3,702,467, International Business Machines Corp. 13 
3,961,318, Inductosyn Corp. 12 
3,426,150, Lockheed Corp. 11] 
3,786,423, Northern Illinois Gas Co. 10 
3,742,473, Unassigned 10 
MOST FREQUENTLY CITED ASSIGNEES** NUMBER OF CITATIONS 
General Electric Co. 87 
58 


Westinghouse Electric Co. 
International Business Machines Corp. 51 
Schlumberger Technology Corp. 48 
Honeywell Inc. 42 


*Country of Origin information is limited to U.S. patent references 


issued from 1963-1983. 
**Assignee information is limited to U.S. patent references issued from 


1969-1983. 
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APPENDIX A 


EXPLANATORY NOTES AND DATA TABLES 


Patented Application Data 


Patented application data are obtained by taking all patents which issued 
between 1967 and 1983, and distributing them by the year when the appli- 
cations were filed in the PTO. Patents which were granted prior to 1967 
are not included since the application date information for these patents 
is not in the data base. Also, applications which were filed but never 
issued (roughly 30% of the total filings), as well as those applications 
which were still pending as of December 31, 1983, are not included. 
Thus, only those applications which were filed and subsequently became 
patents, with patent grant dates between 1967 and 1983, are included. 


While the length of time between the patent application date and the pat-— 
ent grant date varies from patent to patent, the current average pendency 
is in excess of 24 months. Many applications filed in 1981, 1982, and 
1983 were still pending at the end of 1983. Thus, patented application 
data for these years are incomplete. While a small number of applica- 
tions which were filed prior to 1981 were still pending, the patented 
application data prior to January 1981 are essentially complete. 


Patented application data reflect only patents in the data base. Thus, 
in the patented application tables used in this report, the column “pre- 
70" does not include all applications filed before 1970 but only those 
patented applications which became patents between 1967 and 1983. 


The graph of patented applications information in each profile is limited 
to the years 1971-1980, years for which the data are essentially com- 
plete. Thus, the graphs are accurate representations of activity based 
on the application dates of patents, i.e., patented applications. 


Assignee 


The term “assignee” refers to a corporation, organization or individual 
to whom an inventor's rights to a patent are assigned at the time of pat- 
ent issue. Changes in assignment, name changes and/or -mergers which 
occur after the patent is granted are not recorded in the OTAF data 
base. Approximately 80% of all U.S. patents are assigned when granted, 
mostly to corporations. 


The number of patents attributed to a given assignee in this publication 
may occasionally vary from actual numbers because of alternative name 
forms or random spelling errors in the data base (e.g., General Motors, 
General Motors Corp., GM Corporation). Where possible, OTAF merges al- 
ternative name forms and corrects spelling errors. However, not all 
errors are easily identified and it is not always clear whether alterna- 
tive names refer to the same organization. 
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Table A-1 


U.S. PATENT ACTIVITY IN TELECOMMUNICATIONS BY YEAR OF PATENT GRANT 
1963-1983 


YEAR TOTAL U.S. ORIGIN FOREIGN ORIGIN 


Table A-2 
U.S. PATENT ACTIVITY IN TELECOMMUNICATIONS BY YEAR OF PATENTED 


APPLICATION 
1970-1980 


PATENTED APPLICATIONS 


TOTAL U.S. ORIGIN FOREIGN ORIGIN 
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Table A-3 


U.S. PATENT ACTIVITY IN TELECOMMUNICATIONS AS A PERCENTAGE OF ACTIVITY 
IN ALL TECHNOLOGIES BY YEAR OF PATENTED APPLICATION 
1970-1980 


NUMBER OF PATENTED APPLICATIONS 


TELE ~ 
TELECOMMUNICATIONS | ALL TECHNOLOGIES | ALL TECH x 100 


3.40% 
3.45% 
3.70% 
3.55% 
3.73% 
3.90% 
3.98% 
3.90% 
4.03% 
4.19% 
4.56% 


Table A-4 


U.S. TELECOMMUNICATIONS PATENTS GRANTED TO RESIDENTS OF JAPAN, 
WEST GERMANY, THE UNITED KINGDOM, AND FRANCE 


1963-1983 
19 35 77 15 
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Table A-5 


COUNTRIES OF ORIGIN OF U.S. PATENTS IN SEVEN AREAS OF TELECOMMUNICATIONS 
1971-1973 vs 1981-1983 


NUMBER OF PATENTS 


1971-1973 1981-1983 


Telephony 


United States 
Japan 

West Germany 
United Kingdom 
Other Foreign 


Light Wave Communications 


United States 
Japan 

West Germany 
United Kingdom 
Other Foreign 


Multiplex Communications 
(Excluding Light Wave) 


United States 
Japan 

France 

West Germany 
Other Foreign 


Analog Carrier Wave 


Communications 


United States 
Japan 

West Germany 
United Kingdom 
Other Foreign 


Digital & Pulse Commnications 


United States 
Japan 

West Germany 
United Kingdom 
Other Foreign 


Television & Facsimile 


United States 
Japan 

West Germany 
United Kingdom 
Other Foreign 


Telemetry 


United States 
Japan 

West Germany 
United Kingdom 
Other Foreign 
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APPENDIX B 


PUBLICATIONS BY THE OFFICE OF TECHNOLOGY ASSESSMENT AND FORECAST 


OTAF publications -- PATENT PROFILES, Technology Assessment and Forecast 
Reports, and others —- are described below. They may be purchased from 
the National Technical Information Service (NTIS) or the Government 
Printing Office (GPO). Table B-1 presents information for ordering these 
publications. 


PATENT PROFILES 


PATENT PROFILES - Biotechnology: 1982 Update (September 1983) pro- 
files the patenting activity in six areas of biotechnology involving 


enzymes and microorganisms, their use in the synthesis of certain 
products, and their preparation or modification. It includes an anal- 
ysis of legal decisions which have affected the patenting of biotech- 
nology processes and products. It lists recent foreign patent docu- 
ments which disclose genetic engineering, and includes front pages of 
recent patents and selected patents of interest. This publication 
includes a section which updates through 1982 the six biotechnology 


areas profiled in PATENT PROFILES - Biotechnology. 


PATENT PROFILES - Microelectronics - II (January 1983) is the second 
in the series of profiles on microelectronics, and covers two addi- 
tional areas of the technology -- Digital Logic Circuits and Semicon- 
ductor Memories. A third section -- Speech Analysis and Synthesis — 
examines an area dealing with a practical application of microelec- 
tronics technology. It includes front pages of 30 patents and briefly 
describes their particular significance in the art. Also, it provides 
an analysis of organizational patenting patterns. 


PATENT PROFILES - Microelectronics - I (February 1981) profiles the 
patenting activity in two representative segments of microelectronics 
technology relating to integrated circuit structure and information 
processing devices, e.g., "CPU's." For patents issuing from January 
to October 1980, it includes front pages which show bibliographic 
information, an abstract of the disclosure, and a representative draw- 
ing. It also includes information about references cited during the 
examination period. 


PATENT PROFILES - Solar Energy (January 1980) profiles the patenting 
activity in five areas of technology which use energy provided by the 


sun and in three areas which use energy derived from other natural 
sources, such as wind, tide, wave, and geothermal. A cumulative pro- 
file of the five solar areas illustrates the dramatic growth in this 
field. 


PATENT PROFILES - Synthetic Fuels (December 1979) profiles the patent- 
ing activity in ten areas of synthetic fuel technology dealing with 


the conversion of solid carbonaceous material to liquid or gaseous 
hydrocarbons. Starting materials include coal, oil shale, bituminous 
sands, wood and organic wastes. 
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Technology Assessment and Forecast Reports 


Tenth Report (November 1981) updates the "Top 50” most active technol- 
ogies introduced in the Ninth Report. It reviews the U.S. patent ac-— 
tivity of some of the largest European and Japanese foreign multina-— 
tional corporations -- over time, across technology and relative to 
one another. It provides an extensive review of the changing stand- 
ards for computer software patentability, including the 1981 Supreme 
Court decision, and examines the impacts of such changes on a repre- 
sentative technology -- seismic data processing. It demonstrates, 
using aerospace technology patenting as an example, how the patent 
file can be used as a source for historical, technical or bibliograph- 


ic data. 


Ninth Report (March 1979) presents “Top 50" most active technologies 
in three categories -- Most Active, Fastest Growing, and Most Foreign- 


Active —- for each of three broad groupings of technology -- Chemical, 
Electrical and Mechanical. It examines trends in domestic patenting 
and independent inventor patenting. It includes an extensive review 
of patenting in "Ferrous Metal” technologies. It concludes with a 
discussion of two experiments in the transfer of “appropriate technol- 


ogy” to small businesses and developing countries. 


Eighth Report (December 1977) reviews U.S. patenting in the context of 
domestic vs. international patenting and analyzes the balance of pat-— 


enting between the United States and other countries. It presents an 
analysis of the extent of disclosure of patented technology in the 
nonpatent literature, showing that much of patented technology is only 
disclosed in the patent literature. This report concludes with an 
in-depth analysis of patent activity in geophysical exploration for 


hydrocarbons. 


Seventh Report (March 1977) reviews historical patenting and trademark 
registration trends, and includes the most extensive collection of 


historical U.S. patent data ever presented in a single publication. 
It uses data relating to patents granted by foreign nations for a 
study of invention sources. It uses pending patent application data 
for forecasting. It presents brief reviews of 16 technologies experi- 
encing high overall or foreign patent activity. It concludes with a 
comprehensive assessment of activity in computer memories. 


Sixth Report (June 1976) reviews 15 technologies with unusually high 
foreign activity and 22 technologies with high overall activity. It 
updates the 1973 reports on patent activity in solar energy, and adds 
reports on the use of waste material or wind for energy generation. 
It presents comparisons of patenting to R&D expenditures and R&D man- 
power allocations in six selected industries. The report concludes 
with a review of the six most often cited patents in 1975, five U.S. 


and one foreign patent. 
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Fifth Report (August 1975) reviews 60 technological areas, not pre- 
viously reported on, experiencing a high level of overall activity or 
of foreign activity. It presents patent activity data in categories 


corresponding to 36 Product Fields of the Standard Industrial Classi- 
fication System. 


Fourth Report: A Review of Patent Ownership (January 1975) identifies 
the 73 corporations and government agencies which received 500 or more 


patents during the five year period 1969-1973, and reviews and com- 
pares their patent activity across the spectrum of technology. It 
also reviews in terms of patent ownership, the patent activity during 
the same period in nuclear energy technology and oil shale and coal 
gasification technology. 


Third Report (June 1974) presents an overview of the technological 
activity, across all technologies, of a group of selected foreign 
countries and a group of selected U.S. states. It extends energy area 
treatments to include oil shale and coal gasification technologies. 
It also reviews additional technological areas having a high level of 
overall activity. 


Early Warning Report (December 1973) spotlights those technological 
areas experiencing a high level of overall activity or of foreign ac- 
tivity. It reviews patent activity in a number of energy areas, in- 
cluding nuclear, solar, geothermal, and tide, wind and wave energy. 


Initial Publication (May 1973) describes OTAF programs and gives sam 
ple reports on 24 wide-ranging areas of technology in varying levels 
of detail. 


Other Publications 


DESIGN PATENTS (1983) compiles all available statistics on design pat- 
ents granted in the United States. It analyzes trends, and identifies 
the origins and ownership of U.S. design patents. It also profiles 
major divisions within the design patent file, and identifies most ac- 
tive design areas. It includes selected patent front pages from each 
class in the Design Classification System. 


Industrial Robots: A_ Survey of Foreign and Domestic U.S. Patents 
(August 1982) analyzes 212 U.S. patents disclosing industrial robot 


technology, including control and positioning, programming and motion 
systems, sensors, and grippers. It includes patent front pages and 
the first pages of the specification, arranged by technology. It dis- 
cusses countries and companies most active in U.S. patenting of robot-— 
ics. It includes microfiche containing the full text of 212 robot 
patents. 
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arts 1 and 2 (April 


° Industrial Patent Activity in the United States, P 


1984) This two-part publication gives information about the activity, 
ownership and national origin of patents granted by the U.S. Patent 
and Trademark Office. It identifies those U.S. and foreign organiza-— 
tions, e.g., corporations, government agencies and universities, which 
have been most active in the U.S. Patent System during the years 1969- 
1983. Yearly updates of this publication are expected. Each part, 


described below, may be purchased separately. 


° Industrial Patent Activity in the United States, Part 1 -— Time Series 
Profile by Company and Country of Origin, 1969-1983 (April 1984) shows 


the relative levels of patenting by all nations active in the U.S. 
Patent System and gives yearly counts of patents attributed to corpo- 
rate, government and unaffiliated, e.g., "independent" inventors. It 
identifies companies having 10 or more patents in the 1969-1983 per- 
iod, and ranks them in terms of total 15-year patent receipts. Patent 
activity for each year is profiled by both patent grant date and pat- 


ented application filing date. 


* Industrial Patent Activity in the United States, Part 2 -— Alphabetical 


Listing by Company, 1969-1983 (April 1984) is an alphabetical list of 


more than 20,000 U.S. and foreign organizations receiving at least 
three patents during the period 1969-1983. Included for each organi- 
zation is the total patent count for the 15-year period. 


Microfiche 


Telecommnications -— PATENT PROFILES, Microfiche Supplement (August 1984) 
contains the patent numbers of all patents included in PATENT PROFILES - 
Telecommunications, separated according to technology area. It gives the 
titles for all patents granted since 1969. Patents assigned to orga- 
nizations are grouped by organization (assignee) name. Other patents are 
grouped by name of inventor or individual assignee. For unassigned 
patents, the full address of each inventor is included. 


Ordering OTAF Publications 


Table B-l “How To Order OTAF Publications” lists all the OTAF publica- 
tions available from the National Technical Information Service (NTIS) 
and the U.S. Government Printing Office (GPO). © Reports are also avail- 


able from NTIS in microfiche. 
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APPENDIX C 


PROGRAMS AND SERVICES OF THE OFFICE OF TECHNOLOGY ASSESSMENT 
AND FORECAST 


Background 


The Office of Technology Assessment and Forecast (OTAF) is part of the 
U.S. Patent and Trademark Office. One of its principal functions is to 
stimulate the use and enhance the usability of the more than 25 million 
documents which make up the categorized U.S. patent file. In carrying 
out this mission, OTAF has assembled a master data base which covers all 
U.S. patents. 


OTAF extracts meaningful information about the U.S. patent file from its 
data base, analyzes the information and makes it available in a variety 
of formats to patent attorneys, researchers, PTO employees, government 
agencies and other users. 


OTAF disseminates patent information through the following: 
° OTAF PUBLICATIONS which are described in Appendix B. 


* CUSTOM PATENT REPORTS which are generated by computer and pre- 
pared in response to specific requests. These are provided on a 
cost-reimbursable basis and include a variety of standard format 
reports as well as specially tailored reports. 


°* STATISTICAL REPORTS which include all patents in the data base 
and show yearly levels of patenting distributed by state or 
country of origin, category of ownership and technology class 
within the U.S. Patent Classification (USPC) System. These, as 
well as samples of standard format reports, are available from 
OTAF upon request. 


Information in the Data Base 


OTAF's computerized base of data relating to the U.S. patent file includ- 
es, at present: 

°* all subclasses of the U.S. Patent Classification (USPC) System, 
and the classification within this System of all U.S. patents, 
including utility and design patents. 


the relationship of all utility subclasses in the U.S. Patent 
Classification System to 55 Product Fields and combinations of 
Product Fields in the Standard Industrial Classification (SIC) 
Systen. 


the category of ownership at time of issue, e.g., U.S. government, 
foreign government, U.S. corporation, foreign corporation, U.S. 
individual, foreign individual (for utility patents issued since 
1963 and for design patents issued since 1977). 
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* the country or state of residence of the inventor (for utility 
patents issued since 1963 and for design patents issued since 


1977). 


* the date the application for patent was filed in the United States 
(for utility patents issued since 1967 and for design patents is- 


sued since 1977). 


* the specific (i.e., named) ownership of all patents which, at time 
of issue, were owned by an organization (for utility patents is- 
sued since 1969 and for design patents issued since 1977). 


°* the patent title (for utility patents issued since 1969 and for 
design patents issued since 1977). 


* the name and address of inventors of unassigned patents (for util- 
ity patents issued since 1975 and for design patents issued since 


1977). 


* the field of search and references cited in the examination lead- 
ing to the patent grant (for utility patents issued since 1975 and 
for design patents issued since 1977). 


Custom Patent Reports 


Data can be retrieved on the basis of any one or any combination of the 
elements contained in the data base, manipulated on most any given basis 
and presented in a number of formats, e.g., lists, tables, graphs, and 
charts. This flexibility is illustrated in the variety of standard for- 
Mat custom reports offered by OTAF, and described below. Samples of 
standard format reports are available from OTAF upon request. 


Technology Profile Report. There are four parts (Parts A, B, C, & D) to 


this report. Part A includes patenting activity percentages and time- 
series distribution by general assignment category and origin of pat- 
ents. Part B is a ranked listing of organizations which shows counts of 
patents granted by both year of application filing and grant date. Part 

C lists organizations alphabetically showing patent numbers and titles. 
Part D gives the name and address of the inventors of patents assigned to 
individuals or unassigned at time of issue, and includes patent numbers 


and titles. 


Organizational Profile Report. This report profiles patent activity, 
usually of a specified organization, across all of the classes and sub- 
classes of the USPC System, and gives specific patent numbers and ti- 
tles. Users may limit reports to specific classifications. OTAF can 
prepare this report on the patents of any organization or grouping of 
organizations, or on the patents granted to the residents of any state or 


country or grouping of states or countries. 
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Multi-Corporate Patent Activity Profile. In this report, patenting pat— 
terns across the USPC classes and subclasses of up to eight organizations 
are profiled simultaneously, facilitating comparisons between organiza- 


tions. Unlike the Organizational Profile, no patent numbers or patent 
titles are given. 


Enterprise Patenting Report. This report gives the count of patents per 


year per USPC class for a parent company and its patenting subsidiaries. 
An optional part of this report lists all of the organizations considered 
under the enterprise name and indicates the total number of patents held 
by each of then. 


Other Standard Format Reports. OTAF has developed the flexibility to 
prepare other standard format reports designed to meet the needs of a 
large number of users. These include: 


°* Reports based on Standard Industrial Classification (SIC) Product 
Fields for which a concordance exists with utility subclasses of 
the USPC System. Custom patent reports, such as the Technology 
Profile Report, can be prepared for any of these Product Fields. 


Corporate Patenting Reports where patents of the designated organ- 
ization are given in numerical order. 


Citation Reports which include, for a designated classification or 
group of classifications, the number and origin of the references 
cited during the examination period leading to the grant of the 
patent, the U.S. references most frequently cited and the owner 
(assignee) of patents most frequently cited. 


Mailing Label Reports showing the name and address of inventors of 
unassigned patents. 


How to Obtain OTAF Custom Reports 


Contact OTAF to discuss the type of information you need. OTAF will 
assist you in determining the report content and format that best suits 
your needs, and provide you with a free estimate of its cost. If the 
terms are acceptable to you, the report will be prepared and forwarded to 
you, usually within seven working days. 


All Custom Reports are provided on a cost-reimbursable basis and billed 
through the National Technical Information Service. The costs may vary 
widely —- from as low as $75.00 for some standard format reports, to sev- 
eral thousand dollars for complex or large-scale treatments. The prepa- 
ration of specially tailored reports, requiring extensive professional 
time, programming and/or computer time, is subject to the availability of 
OTAF resources. 
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Statistical Reports 


The following items may be obtained from OTAF upon request, at no charge. 


* ALL TECHNOLOGIES REPORT -- Part A of this report shows the number 
of patents granted each year for the most recent 14-year period. 
The totals are broken down by origin, either U.S. or foreign, and 
yearly counts are shown for the 35 foreign countries having the 
most U.S. patents during the period. Totals are also divided ac- 
cording to general category of ownership, e.g., corporate-owned, 
government-owned. Percentages corresponding to the totals in each 


category are given. 


Part B of this report shows the national and international corpor- 
ations, government agencies and other organizations which have 
received 1200 or more patents since 1969. It ranks these organiz-— 
ations in terms of total patent receipts and profiles their pat- 
enting activity for each year during the time period examined. 


° STATE/COUNTRY REPORT -- This report divides the yearly totals of 
U.S. patents according to the state or country of origin. All 
countries active in the U.S. Patent System are identified, and the 


level of patenting by each is shown. 


* COUNTS BY CLASS BY YEAR REPORT -- This report shows the number of 
patents granted each year in each of the approximately 350 U.S. 
patent classes, the primary division of technology within the 


U.S. Patent Classification System. 


° INDEPENDENT INVENTOR COUNT REPORT -- This report shows the number 
of “independent inventors" by state for the years 1975 to the pre- 
sent. Independent inventors are the inventors of those patents 
which are either unassigned or assigned to individuals at time of 


patent grant. 


° SAMPLE REPORTS -- OTAF has prepared samples of many of the most 
popular standard format reports. Copies of these sample reports, 
listed below, are available upon request: 


-- Technology Profile Report on Pacemakers 
—- Organizational Profile Report on Atlantic Research Co. 


-- Enterprise Patenting Report on AT&T 
—- Multicorporate Profile Report on AT&T, Bell Telephone 
Laboratories Inc., Western Electric, and Teletype (selec— 


ted pages) 
-- Citation Report on Semiconductor Memories. 


For additional information about OTAF publications and services, please 
call or write: 


Office of Technology Assessment and Forecast 
U.S. Patent and Trademark Office 

CP6 - 1225 

Washington, D.C. 20231 

Phone: (703) 557-4114 
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